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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00mIiero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUA M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
yryOI€HHOM YPOBHE OCHOBHOM 00pa30oBaTEIbHON MPOTrpamMMbl, MPECTABICHHBIX
B ®I'OC 000, a Takxe ¢ yu€ToMm (eaepaibHOi paboueit mporpaMMbl BOCIIUTAHUS
u Konnenuuu npenoaBanus yueoHoro npeamera «Duszukay.

CopnepxkaHue mnporpaMMmbl IO (PU3MKE HAMPaBICHO Ha YJIOBIETBOPEHHE
MOBBIIICHHBIX 3aMPOCOB  OOYYAIOIIMXCS, CTpeMsIMXca K Oojee TIyOOKOMY
OCBOCHHMIO (M3MYECKUX 3HAHWUW, W Ha (POPMHUPOBAHWE ECTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOOywatoniuxcsa. B mporpamme 1o  (U3MKE  YYUTHIBAIOTCSA
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JTMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYy4EHHs, a TAaKKe
MEXKIPEIMETHBIC CBSI3M €CTECTBEHHO-HAyYHBIX Y4E€OHBIX MPEAMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rojam oOydeHus (IO Kjaccam), mpejjaraet NpUuMEpHy0 MocIe0BaTeIbHOCTh
W3YUYEHHS] TEM, OCHOBAHHYIO HA JIOTMKE PAa3BUTHS MPEIMETHOTO COJEPKAHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEM 00y4aromuxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAUYECKOU
MOMOIIY YYUTEIIO B CO3/IaHUU paboyelt MporpaMmbl 10 y4eOHOMY TIPEMETY.

®duszrka SBIAETCS CUCTEMOOOPA3YIONTUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEAMETOB, TOCKOJIbKY (PU3WYECKHe 3aKOHBI JIe)KAT B OCHOBE IIPOIIECCOB U
SABJICHUM, W3yyaeMbIX XUMHEH, Ouosiorued, actpoHomMuend u ¢GU3NIECKOU
reorpadueii, BHOCUT BKJaJ B €CTECTBEHHOHAy4YHYH0 KapTHUHYy MHpa,
MpPEeIOCTaBsieT HamOoJiee SICHbIE O0pa3lbl TMPUMEHEHUS HAyYHOTO METOJa
MO3HAHUSA, TO €CTh CII0C00a MOTYyUYEHHUs JOCTOBEPHBIX 3HAHUI O MHUPE.

Opna U3 riaBHBIX 337a4 (PU3MUecKoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yyenune ¢u3ukn Ha YIIyOJIEHHOM YpOBHE TMPEIOJIaracT yBEpPEeHHOE
BJIAJICHUE CIEAYIOUUMHA KOMIETEHTHOCTSIMH, XapaKTEPU3yIOIMIIMHU
€CTECTBEHHOHAYYHYIO I'PAaMOTHOCTb:

HAay4YHO OOBSCHSTH SIBJICHHUS;

OIICHMBATh ¥ TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEOBAHMUS;

WHTEPIPETUPOBATh JAaHHBIE M HCIOJIB30BaTh HAYYHBIC JOKA3aTEIHCTBA IS
MOJTYYEHHUSI BEIBOJOB.

[lenn wu3yueHuss (PU3NKK HA YpPOBHE OCHOBHOrO 0OIIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Pusuka» B
oOpa3oBarenbHBIX oOpraHuzamusx Poccuiickoit ®eneparnuu, peaau3yronux



OCHOBHBIE  00111€00pa3oBaTeIbHbIE MPOTPAMMBI, YTBEPKAEHHON peIICHHEM
Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (poTokosa oT 3
nexadps 2019 r. Ne [1K-4BH).

[enun n3zydenust GpU3UKU Ha YrIIyOJIEHHOM YPOBHE:

pa3BUTHE HMHTEpEca U CTPEeMJICHUS OOyYarouuxcsi K HaAyYHOMY H3YYEHUIO
IIPUPOJIbI, PA3BUTHE X UHTEIUICKTYaTbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEICTABICHUM O HAYYHOM METOJE MO3HAHUA U (HOPMHUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

dbopMHpoBaHUE HAYYHOTO MHPOBO33PEHMS KaK pe3yjbTaTa U3yueHHUsS OCHOB
CTPOEHHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopMupoBaHHEe YMEHUUW TPUMEHATH (U3HUECKUE 3HAHUS U HAyYHbIC
JI0Ka3aTeNbCTBA IS OOBSICHEHUS OKPY KAIOIINX SBJICHMUIA;

dopMUpOBaHHE NPEACTABICHUNH O pPOJAM (U3UMKUA A1 Pa3BUTUS JIPYrHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTH;

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cdepax  Oyayuiei
npodeCCUOHAIBHOW  CSITEIbHOCTH, CBSA3aHHOM C (U3MUKOM, TMOArOTOBKA K
nanbHeneMy oOy4eHHIO B 3TOM HaIlpaBJICHUN;

GopMUpOBaHHE TOTOBHOCTHM K JaJibHEHIIEMY H3y4YeHUI0 (GU3MKM Ha
yIrIyOlEHHOM YpOBHE B paMKaxX COOTBETCTBYIOIIMX mpoduie oOyueHus Ha
YPOBHE CpPEeAHEro 00111ero 00pa3oBaHuUsI.

JlocTmxeHne 3TUX Iiesied MporpaMMbl MO (U3MKE HAa YPOBHE OCHOBHOTO
o01mero o0pa3oBaHusi 00ECIICYMBACTCS PEIICHUEM CIEAYIONMINX 3a]1ay:

npuoOpeTeHne 3HaHUM O JUCKPETHOM CTPOCHUHU BEIIECTBA, MEXaHUYECKHUX,
TEIUIOBBIX, JJIEKTPOMAarHUTHBIX U KBAHTOBBIX SIBJICHUSX;

NpUOOpPETEHUE YMEHUN aHAIU3UPOBATh U OOBSICHATH (PU3UUECKUE SIBJICHUS HA
OCHOBE M3yUeHHBIX (PU3NUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOEHHUE METOOB PEIICHUS PACUETHBIX U KAUECTBEHHBIX 3a/1a4, TPEOYIOUINX
CO3/1aHUsl W UCHOJB30BaHUS (UBMYECKUX MOJENEH, BKIIOYas TBOPYECKUE MU
PAKTUKO-OPUEHTUPOBAHHBIC 33/1a4H;

pa3BUTHE HCCIEAOBATEIbCKUX YMEHH: HAOMIOIATh SIBICHUS M U3MEPATH
dbusznyecKkre BEIMYUHBI, BBIIBUTATh TUTIOTE3BI U MPEAaraTh IKCIEPUMEHTATbHBIC
CHOCOObI UX MPOBEPKH, IUIAHUPOBATH U MPOBOAUTH OMBITHI, SKCIIEPUMEHTAIbHbIC
UCCJIEIOBaHMsI, aHATM3UPOBATh MOJYyUYEHHbIE JAHHBIE U JIEJIaTh BBIBOIBI;

OCBOCHHME MNPUEMOB paboThl ¢ uH(poOpMalel (U3HMUECKOro COJEp KaHMUS,
BKJItOUYasi HHPOPMAIIMIO O COBPEMEHHBIX JOCTIKCHUAX (PU3UKH, HHTEPIPETAIHS U
KPUTHYECKOE OLIEHWBaHNE NH(POpMAIUH;

3HaKOMCTBO €O cpepaMu Mpo(ecCUOHANBHON AESITENbHOCTH, CBSI3aHHBIMU C
(Gu3MKONW, U COBPEMEHHBIMU TEXHOJIOTHUSIMU, OCHOBAHHBIMH Ha JIOCTHXKEHUSX
(bu3MYeCcKO HAYKH.



Ha wusyuenue ¢usuku (yriyOnéHHBIH ypOBEHb) Ha YPOBHE OCHOBHOTO
obmiero obpazoBanus orBoautcs 340 dacoB: B 7 kmacce — 102 gaca (3 waca B
Henenmo), B 8 kinacce — 102 4gaca (3 yaca B Henento), B 9 kiacce — 136 yvacoB (4
gyaca B HEJICIIIO).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAIOLIET0 MUPA.

®dusuka — Hayka 0 npupone. SIBieHus npupoisl (3JIEMEHTHI COJEpIKaHUs,
BKJIFOUAIOLIUE MEXIpEeIMETHbIE CBs3H). Pu3nueckue SBICHUA: MEXaHUUYECKUE,
TEIJIOBBIE, AIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuuHbl. PasmepHocTb. EnuHuUIel (U3MUYECKUX BETUYMH.
W3mepenne Qusnuecknx BeauuuH. OTanoHbl. Dusmueckue mnpudopsl. llena
nenenus. [lorpemnocts n3mepenuil. IlpaBuna Oe3onacHoro Tpyna npu padbore ¢
71a00paTopHbIM 00OpyOBaHUEM. MexayHapoaHas cuctema enuHull. llepeBon
BHECHUCTEMHBIX eauHuI] B equHUIbI CH.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3y4aloT MPUPOY.
EcrecTBeHHO-HAyUHBI METOJ TO3HAHMS: HAOIIOJCHUE, MOCTAHOBKA HAyYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0ObSICHEHNE
HabmoaeMoro apyieHus. Onucanue GU3NYECKUX SIBJICHUN ¢ TIOMOIIbIO MOJIETIEH.

Hemoncmpauuu.

MexaHn4ueckue, TEIUIOBBIE, DJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIE,
3BYKOBBIC SIBJICHUS.

®dusnueckre NpubOpsl U MPOIEAypa MNPSAMBIX HU3MEPEHUN aHAJIOrOBBIM U
U (POBBIM PUOOPOM.

Jlabopamopuvie pabomul u onvimel.

OmnpeneneHue UEHbI JeJIeHUs IKaIbl U3MEPUTEIBHOIO MPUOOpa.

N3mepenue pacCTosIHUMN.

N3mepenue miomaan u o0béMa. MeTo 1 majeTku.

N3mepenne BpemMeHHN.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TENA.

Onpenenenue pa3MepoB MalbIX Ted. MeTon psaoB.

IIpoBeneHne wHccienoBaHUs IO IMPOBEPKE TUIOTE3bl: JAJIBHOCTH IIOJIETA
HIapuKa, TYIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIIE, UeM OO0JIbIlIe BHICOTA ITYCKA.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHne BeniecTBa: aTOMbl M MOJIEKYJBI, UX pa3Mepbl U mMacchl. OIBITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrkeHue uactul BemecTBa. CBA3b CKOPOCTHM JABWKEHUS YACTHI[ C
temriepatypoii. bpoynoBckoe nBwxkenue. [duddys3us. BzaumoneiictBue yacrtuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, JKUIKOCTEH M TBEPIBIX
(KpUCTaJNIMYECKNX) Tell. B3anMOCBSA3b MEXIy CBOMCTBAMHU BELIECTB B PA3HBIX



arperaTHhIX COCTOSIHUSAX M UX aTOMHO-MOJEKYJSpHBIM cTpoeHrueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpauuu.

Hab6mronenue OpoyHOBCKOTO JIBUKEHUS.

Hab6monenne nuddysun.

Habmonenue sBneHuil, 00BACHAIOMUXCS TPUTHKEHUEM WIIH OTTAJIKWBAHUEM
YaCTHIL BEIIECTBA.

Jlabopamopnvie pabomul u onvimaul.

Onenka muaMeTpa aToMa METOAOM PSJIOB (C UCTIOIb30BaHueM (pororpaduii).

OneITHl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.

OnpITBl IO OOHAPYKEHUIO TEUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHHUS.

Pa3nea 3. /IBukeHHe U B3aUMOJAEMCTBHE TeJl.

Mexannueckoe nswxenue. Ilyre u  nepememenue. PaBHOMepHOe H
HepaBHOMepHOe JBrxkeHHe. CBOOOJHOE MaJieHuEe Kak MpUMEpP HEPaBHOMEPHOTO
nerkeHus Ten. Ckopoctb. CpenHsss CKOPOCTh NPH HEPABHOMEPHOM JBUKCHHM.
Pacuér myTu U BpeMeHU ABUKEHUS.

['padukn 3aBUCMMOCTEM BENMYMH, OMNMCHIBAIOUIMX JBHKEeHHE. OO0mme
HNOHATUA 00 OTHOCUTENBHOCTH JBHWKEHUS. CIOXKEHHE CKOpOCTeH s Tell,
JBIOKYIIUXCS MMApaIeNbHO.

SlBnenne unHepuMM. 3aKOH HMHEPUMHM. B3aMMoAenCTBHE TeN KaKk NPUYMHA
W3MEHEHHSI CKOPOCTH IBWKEHMS Tel. Macca Kak Mepa MHEPTHOCTH Tella B
MOCTyHaTeIbHOM JBWXEHUU. I[lnoTHOocTh BemecTBa. CBs3b IJIOTHOCTH C
KOJIMYECTBOM MOJIEKYyJl B eauHule o0béMa BemectBa. (CMecH U CILJIaBBL
[ToBepXHOCTHAs ¥ JTMHEWHAS IUIOTHOCT.

Cuita Kak XapakTepucTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. M3mepenne cuibl ¢ MOMOIIBIO ATUHAMOMETpA. SIBIEHUE TATOTEHUS M CHIIA
TskecTd. CHila TSDKECTH Ha Ipyrux muaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTByromas cuil. Cuia TpeHUsl.
TpeHue CKONBXKEHHsS W TPEHHUE IIOKOs, BSI3KOE TpeHue. TpeHue B Npupoae u
TEXHUKE.

Hemoncmpauuu.

Hab6nronenne MexaHMuecKoro JIBHKCHUS TETa.

W3mepeHne CKOpOCTH NMPSAMOJIMHENHOTO JBUKEHHS.

HaOGmronenue siBfieHust HTHEPIIUH.

HabGntogenue n3MeHeHust CKOpOCTH MPY B3aUMOJICUCTBUM TEll.

CpaBHEHHE Macc 10 B3aUMOJIEHCTBHIO TEJL.

CnoxeHue CUJl, HallPaBJICHHBIX MO OJTHOW MPSAMO.

Jlabopamopuvie pabomul u onvimaol.



OrnpeneneHrue CKOPOCTH PaBHOMEPHOTO ABMIKEHHS (IIapvKa B KUAKOCTH,
MOJIEJIH JICKTPUUECKOTO aBTOMOOUIIS U TaK Jajee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpyCKa WM IIapukKa IIo
HAKJIOHHOU ITOCKOCTH.

Onpenenenue mI0THOCTH TBEPAOTO TENA.

OneITBI, JEMOHCTPHUPYIONIUE 3aBUCHUMOCTh pACTsDKCHHS (1edhopMarivi)
MPY>KUHBI OT MIPUII0KEHHOM CHUIIBL.

OnbITel, TEMOHCTPUPYIOUINE 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHHS OT
CUJIBI TABJICHUS U XapaKTepa COMPUKACAIOUINXCS IOBEPXHOCTEN.

Paznen 4. JlaBjieHnne TBEPABIX TeJl, dKMAKOCTEH U ra3oB.

JaBnenue. Cuna naBnenus. CnocoObl yMEHBIIECHUS U YBEJINUYEHUS JABJICHUS.
JlaBnenue rasza. 3aBUCMMOCTH JaBJIEHHS Tra3a OT OObEMAa W TEMIEpPATYpBHL.
[lepenaya naBiieHUs] TBEPABIMU TEJIAMU, KUIAKOCTSIMU U TrazaMu. 3akoH [lackais.
[THeBMaTHYECKME MAIIIUHBI.

3aBUCUMOCTh  JABJICHHUS  KUJAKOCTU  OT  IJIIYyOMHBI  TMOTPY>KEHHUS.
I'mppocrarnueckuii  mapagokc. CooOmaromuecss cocyapl. [ 'mapaBiaudeckue
MeXaHU3Mbl. Vcronp30BaHuE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHUSIX.
Y eTponcTBO BOJOIIPOBOA.

AtMocdhepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbl CyliecTBOBaHUS
BO3aAyHONM o0onouku 3emud. OnbiT Toppuuemu. M3mepenue atrmocdepHOro
JaBJICHHs. 3aBUCUMOCTh aTMOC(EpPHOTO JAaBJICHUS OT BBICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHns aTMOC(hHEepPHOTO TaBJICHHUS.

JlelicTBrE KUIAKOCTH M ra3a Ha MOrPyKEHHOE B HUX TeJIO. BrITankuparomas
(apxumenoBa) cuiia. 3akoH Apxumena. Y cJI0BHE BOSHUKHOBEHUS BBHITATKHUBAIOIICH
(apxumenoBoii) cuiibl, noarekanue. [InaBanue ten. Bo3ayxoriaBaHue.

Hemoncmpauuu.

3aBUCUMOCTbH AABJIEHUA ra3a OT TeMIEPATYPHI.

[lepenaua naBiaeHUs )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst CoCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne necTBUs aTMOCHEPHOTO JABJICHHUS.

Cudon.

3aBUCHUMOCTD BBITAIKUBAIONICH CHIIBI OT 00BhEMa MOTPYKEHHON B KHIKOCTh
YacTH TeJia U TJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOUIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

VYcnoBue miaBaHus TEJ: IUIABAaHUE WIM MOTPYKEHUE TEJl B 3aBUCUMOCTH OT
COOTHOIIIEHHUSI TUIOTHOCTEW TeJa U KUJKOCTH.

Jlabopamopuvie pabomul u onvimaol.



HccnenoBanue 3aBUCMMOCTH Beca Tela B BOJIE OT 00bEMa MOTPYKEHHOU B
JKUJIKOCTh YaCTH Tea.

OrnpeneneHue BRITAIKUBAIOLIEH CUIIbI, IEUCTBYIOLIEH Ha TEJO, MOTPYKEHHOE
B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbL, JEHCTBYIOIIEH Ha TEJIO B
JKUJIKOCTH, OT MACCHI TeJa.

OnbITEI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTH  BBITAJKHUBAIOIICH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHOHN B )KUIKOCTh YaCTH
T€JIa U OT INIOTHOCTHU KUJKOCTH.

KoHcTpynpoBaHue apeoMeTpa Uil KOHCTPYUPOBAHUE JIOJIKU U OINPEETICHUE
€€ rpy30N0AbEMHOCTH.

Paszgea S. PaboTra u MOIIHOCTB. JHeprus.

Mexanudeckasi paboTa JjIsl CUJI, HAPaBJICHHBIX BJOJb JUHUU TIEPEMEIICHHUS.
MOoIHOCTS.

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, TOJUCHACT, HAKJIOHHAS
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMeHT cuiibl. PaBHOBecue priuara. [Ipasuio
MOMeHTOB. [IpuMeHeHUe TmpaBwia paBHOBECUS pbluara K OJOKY. «30510TO€
npaBuio» mexanuku. KITJ] mpocteix MexanusmoB. [IpocTeie MeXaHU3MBI B OBITY,
TE€XHUKE, )KUBBIX OpraHu3Max.

Mexannueckas dsHeprus. KuHeTmueckas ¢ IOTCHIMAIbHAS SHEPTHUs.
[IpeBpaiieHre OTHOTO BU/IA MEXaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
Y TIPEBPALLECHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[IpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopuwie pabomul u onvimel.

HccenenoBanne ycaoBrA paBHOBECHS pblyara.

N3mepenue KIIJ[ HaKIIOHHOM MIIOCKOCTH.

N3yuyenue npaBuia peiuara Jjis MOJABUKHOTO W HETIOJBUKHOTO OJIOKOB.

Omnpenenenue KIIJI moaBuKHOTO U HETTOJBUKHOTO OJIOKA.

OmnpeneneHue pabOThl CUJIBI YIIPYTOCTU MPHU MOIBEME TPY30B MPU MOMOIIU
MOABUKHOTO OJIOKA.

N3ydeHune 3aKk0Ha COXPAaHEHUSI MEXAHUYECKON SHEPTHUH.

8 KVIACC

Pa3znen 6. TensioBble siBJeHHUS.

OCHOBHBIC TIOJOXEHHUSI MOJICKYJISIPHO-KUHETUYECKOM TEOPUU CTPOECHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. OMNbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPHH.



Mopnenn TBEPIOTO, KHAKOTO M Ta3000pa3HOTO COCTOSIHMM BEIIECTBA.
Kpucranmnnueckue u amopdusie Tena. ['paden — HOBBIM MaTepuan JjIsi HOBBIX
TEXHOJIOTHIA. TEeXHOJOrnyM MOJy4eHUs HCKYCCTBEHHBIX anMa3oB. OObsSCHEHHE
CBOMCTB T'a30B, )KMJIKOCTEH U TBEPABIX TEJI Ha OCHOBE IOJOKEHUH MOJEKYJISIPHO-
KMHETHYECKOW TeopuH. [I0BEpXHOCTHOE HATSKEHUE, CMAauMBaHUE, KallWJULIPHBIC
ABJICHHs. TeIJIOBOE pacUIMpEHHE M C)KaThe. 3aBUCUMOCTb JABJICHHS ra3a oOT
00BbEMa, TeMIepaTypsl.

Temneparypa. CBsA3p TeMIlepaTypbl CO CpEIHEH KHHETUYECKOM OJHEprueu
TEIJIOBOTO JIBMKEHHMSI 4acTUll. TemnepaTypHble IIKAJIbI.

BuyTtpennsis sHeprus. CnocoObl HW3MEHEHHMs BHYTPEHHEH SHEPIHUU:
TeIIonepeaaya 17§ COBEpLICHUE paboTHI. Bunbl TEIIoNEepeaauH:
TEIJIONPOBOAHOCTh, KOHBEKIIMS, U3JIydeHHe. Bunpl Teronepenaun B Npupoae U
TexHuke. HeoOpaTUMOCTh TEIIOBBIX POLECCOB.

KonnuectBo TemnoTel. YenbHas TEIIOEMKOCTh BellecTBa. TeMIo00MeH U
TEIJI0Boe paBHOBecHe. 3akoH HbploToHa-PruxmaHna. YpaBHEeHHE TEIIOBOTO OaslaHca.

[InaBneHue u OTBEpAEBAaHNE KPUCTAJUIMUECKUX BEILIECTB. Y IelbHAs TEIUIOTa
miasieHus. [lapooOpasoBanue u konneHncauus. Mcnapenue. Kunenue. Y nenpHas
TEIUIOTa  HapooOpa3oBaHMs.  3aBUCUMOCTb  TEMIIEpPATypbl  KUIEHUS  OT
atMoc(epHoro nasieHusi. HachlllleHHBI M HEHacBILIEHHbIH Map. BiaxkHOCTbH
BO3/yXa.

OHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpununer padotsl TeroBeix aBurateneit. KIIJ TeroBoro nBurarens.
TeruioBple ABUTaTEIM M 3alATa OKPYXKArOLIEHd cpenpl. TemnnoBble IOTEpU B
TEIJIOCETSIX.

3aKOH COXpAaHEHMsI U MPEBPAILCHUS SHEPTUU B MEXAHUYECKUX U TEIUIOBBIX
IIPOIIECCAX.

Jemoncmpayuu.

Habmtoienue OpoyHOBCKOTO JIBUYKEHUSI.

HaGmonenne nuddysuu.

HaGnrogenne sBIEHUN TOBEPXHOCTHOTO HATSDKEHHS, CMayUMBaHUsA U
KaMWUISIPHBIX SIBICHUU.

Habo1eHue TernaoBoro pacimpeHus Ted.

W3meHeHne naaBiieHUs ra3a MpU HM3MEHEHMM OOBEMa M HArpeBaHUU WIH
OXJIQXKICHUU.

[IpaBuna naMepeHus TeMiepaTyphl.

Bunbl Teronepenaym.

OxJak/ieHue Ipy COBEPUICHUH PabOTHI.

HarpeBanue npu coBepiieHrH padOThl BHEUTHUMH CUJIAMH.

CpaBHEHHE TEMIOEMKOCTEN pa3InuHbIX BEIIECTB.



HaOnronenue kuneHus.

HaO0nronenre nocTostHCTBA TeMIEpaTyphl IPU TUIaBICHUU.

Mojenu TenIOBbIX IBUTATEIICH.

Jlabopamopnvie pabomul u onvimaul.

OneIThl IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OnpITHl IO BHIPAILIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WJIM caxapa.

N3mepenue TteMmepatypbl MPU MOMOIIUA KUIKOCTHOTO TEPMOMETpa H
JlaTYuKa TEMIIEPATYPBL.

OnpIThl MO HAOJIIOIEHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, KUIKOCTEH H
TBEPJIBIX TEIL.

OmnpeneneHue gaBJIeHUS BO3/lyXa B OaJUIOHE HITTPUIIA.

HccnenoBanre 3aBUCUMOCTH JaBJCHUA BO3JyXxa OT €ro o0béMa W
TEeMIEPaTypHI.

[IpoBepka rumoTe3bl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPUUYECKOUN TPyOKE OT TEMIIEPATYPHI.

HaOnronenne wu3MEHEHUs BHYTPEHHEM SHEpruM Tejla B  pe3yjbTare
Terionepeaayr U padboThl BHEITHUX CHUJL.

HccnenoBanuie sBICHUS TEIJIOOOMEHA TMPU CMEUIMBAHUU XOJIOAHOW H
ropstue BOJIBL.

OmnpeneneHue KOJWYeCTBa TEIJIOTHI, MMOJTYYEHHOTO0 BOJOW MPU TEIIOOOMEHE
C HArpeThIM METAJUIMUECKUM LIHJIUHAPOM.

Omnpenenenre MOIIHOCTH TEIUIOBBIX MOTEPh (3akoH HeioToHa-Prxmana).

Onpenenenue yaeinbHON TEIIIOEMKOCTH BEILIECTBA.

HccnenoBanue npoliecca UCIIapEHUs.

Onpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI IUIABICHUS JIbJIA.

Pazgen 7. JaekTpudyecKkue ¥ MAarHUTHbIE SIBJICHUSI.

OnekTtpuzauus Tel. J[Ba poaa 3IEKTpUUYECKUX 3apsaoB. BzaummopeiicTBhe
3apspKEHHBIX Tell. 3aKkoH Kynona.

Onekrpudeckoe mnoisie. Hanpsoxk€HHOCTH 3iekTpuueckoro nosist. IIpuHomn
CYNEPHO3UIIUN IEKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenue aroma. IIpoBOAHMKH, [OUAJIEKTPUKA U TOJYHNPOBOJAHUKH. 3aKOH
COXPaHEHMS JIEKTPUUECKOTO 3apsia.

DJIEKTPUYECKUIT TOK. YCJIOBHS CYIIECTBOBAaHUS AJIEKTPUYECKOTO TOKa.
M CTOYHMKHM TOCTOSIHHOTO TOKa. JIeMCTBHUS SIEKTPUUYECKOro TOKa (TEeIrIoBoeE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUYECKUI TOK B METAJIAX, KUJKOCTIX U razax.

OnekTpuueckas 1emnb. Cuna Toka. DIEKTPUUECKOe HaNpsiKEeHue. AMIIEPMETP
U BOJIBTMETP B IIEMU MOCTOSTHHOTO ToKa. CONpOTUBIIEHUE MPOBOIHUKA. Y IEJIbHOE



CONpOTHUBIIEHUE BemiecTBa. 3akoH Oma juist ydactka uenu. IlocnenoBatenbHoe u
napajuiebHOE CoeIMHEHHE TPOBOAHUKOB. D/IC B enu NOCTOSHHOIO TOKa. 3aKOH
Oma mist monuoit nenu. [IpaBuna Kupxroga. Pacd€r mpocThIX 3IEKTpHUECKUX
nerneii. Heauaennsie 3j1eMEHTEL.

PaGota #u MOIIHOCTH dJEKTpUYECKOTOo ToKa. 3akoH Jlxoynsa-JleHua.
DneKkTpuYecKre Henu U NOTPEeOUTENH IEKTpUUYECKOr 3Heprun B ObiTy. KopoTkoe
3aMBIKAHHE.

[locTosiHHBIE ~ MarHuThl.  B3auMmoaeicTBHE  TMOCTOSSHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarHuTHOE 1osie 3€MJIM U €r0 3HAYECHUE JIJIS )KU3HU Ha 3eMIle.
OneiT Opcrena. MarHutHoe Tone€ 3JeKTpudeckoro Ttoka. OnbeiT  Awmrepa.
[IpumeHeHnEe BIEKTPOMArHUTOB B TEXHUKE. JIEWCTBME MAarHUTHOrO IOJs HA
MPOBOJHUK ¢ TOKOM. Cuna Awmrmepa U oOIpeleleHue €€ HampaBJICHUs.
DNEeKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIonbp30BaHHE >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABnenne snekTpoMarHuTHOM MHAYKUUU. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
ONEKTPOCTAHIIMM Ha BO300HOBIIIEMBIX HCTOYHHMKAX SHEPIHHU. DKOJOTHYECKHE
po0JieMbl 3HEpPreTUKU. TOIIMBHBIE 3JIEMEHTHI U 3JIEKTPOMOOUIIN.

Jemoncmpayuu.

DJeKTpU3aLUs TEJL.

JIBa pona 3JIEKTpUYECKHX 3apSA0B U B3aUMOJCHCTBHE 3apPSKEHHBIX TEIN.

YCTpOUCTBO U IEUCTBUE EKTPOCKOTA.

DNeKTpocTaTHIeCKast HHAYKIHUS.

3aKOH COXPAHEHMS JIEKTPUYECKUX 3apsAI0B.

MopenupoBaHue CHIOBBIX JIMHUM DJIEKTPUYECKOTO IIOJNS C IMOMOUIBIO
OyMa)KHBIX CYJITAHOB.

[IpOoBOIHUKH U TUSJICKTPUKH.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JlelicTBUS DIEKTPUYECKOTO TOKA.

DJIEKTPUUECKHUIM TOK B KUJKOCTH.

["a30BbIi1 pa3psin.

W3mepeHne Cuitbl TOKa aMIIEPMETPOM.

W3mepeHne dIeKTpUIeCKOTO HANPSKEHUS BOJIBTMETPOM.

Peocrart 1 Marazud COpOTUBIICHUM.

B3aumopencTBre MMOCTOSSTHHBIX MAarHUTOB.

MopenupoBaHue HEBO3MOKHOCTH Pa3eIEHNUs ITOJI0COB MarHUTa.

MopennpoBaHue MarHUTHBIX TOJIEW MOCTOSHHBIX MarHUTOB.

OmneIT Dpcrena.

MarnuTtHoOe 1osie Toka. DJIEKTPOMArHHuT.



JlelicTBE MArHUTHOTO TOJISI HA MPOBOJHUK C TOKOM.

DNEeKTPOABUTATENb OCTOSHHOIO TOKA.

OneiTel @apasnes.

DIIEKTPOTrE€HEPATOP NOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaul.

OnbITel 10 HAOTIOACHHUIO DSJEKTPHU3ALMU TEI MPU CONPUKOCHOBEHUU U
WHIYKIUEN.

HccnenoBanre NEUCTBUS — DJIEKTPUYECKOTO TMOJS HA MPOBOAHUKH H
JTVRJIEKTPUKHU.

COopka 1 UCTIBITaHUE ANEKTPUUECKON 1IeTH MOCTOSTHHOTO TOKa.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MPOTEKAIOIIETO YEPE3 PE3UCTOP, OT
HaIpsHDKEHUS. Ha pE3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OnBITHI, 1EMOHCTPUPYIOIIME 3aBUCUMOCTD JJIEKTPUYECKOTO COINPOTHUBIICHHUS
IIPOBOJIHUKA OT €r0 JJIMHBI, IUIOIIA/IN [TONEPEYHOTO CEYEHUS U MaTepHUaIa.

Omnpenenenue y1eapHOT0 CONMPOTUBICHUS IPOBOAHUKA.

[IpoBepka TmpaBuia CJIOKEHHUS HANPSDKEHUH TpU  MOCIEI0BAaTEIHLHOM
COEJIMHEHUHU JIBYX PE3HCTOPOB.

[IpoBepka mpaBWia Mg CHUJIbl TOKAa NPU MApauIeIbHOM COEOUHECHUH
PE3UCTOPOB.

Onpenenenue 3/1C 1 BHYTPEHHETO CONPOTUBJICHUSI HCTOYHUKA TOKA.

[Iposepka npasuin Kupxroda.

[IpoBepka BbrINOJIHEHUS 3aKk0HA OMa 1715 TOJTHOM 1enu.

N3yyeHue BOJIbTAMIIEPHBIX XapaKTEPUCTUK HEIMHEUHBIX JIEMEHTOB (JIAMIIBI
HaKaJIMBaHUS WIHM NOJYIPOBOJIHUKOBOIO JIUOJA).

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HAYIIETO Yepe3 pe3UucTop.

OnpeneneHne MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIACIIIEMON HA PE3UCTOPE.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanre MarHUTHOTO B3aUMO/JICUCTBUS MMOCTOSIHHBIX MAarHUTOB.

M3yyeHne MarHuTHOTO MOJISl MOCTOSTHHBIX MarHUTOB MPHU UX OOBEIUHEHUU U
pa3ielICHUH.

HccnenoBanne NEMCTBUS JIEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

OneITHI, AEMOHCTPUPYIOILINE 3aBUCUMOCTb CHJIbI B3aUMOJEHCTBUS KaTYILIKH C
TOKOM W MarHuTa OT CHJIbl M HamlpaBJ€HUsS TOKA B KaTyIIKE M OT HaJu4us
(OTCYTCTBUSI) CEp/IEYHUKA B KaTYIIKE.

N3yyenue neiicTBUs MArHUTHOTO MOJISl HA TPOBOJHUK C TOKOM.

KonctpynpoBanue u nuzyuenue paboThl JJIEKTPOIBUTATEIS.

N3mepenue KIIJI anmekTpoaBUrareibHONM yCTaHOBKH.

OnpITEl 1O  HKCCIEIOBAHUIO  SIBJICHUS DJICKTPOMArHUTHOW  HWHAYKIWU:
UCCJIeI0BAHNE U3MEHEHU 3HAUCHHUS U HaIlPaBJIEHUSI UHAYKIMOHHOTO TOKA.



9 KJIACC

Pa3znea 8. Mexannueckue siBJeHHUS.

Mexanudeckoe ABuWxkeHue. MarepuanbHas Touka. CHocoObl ONMHMCAHMS
MEXaHUYECKOTO JIBIDKEHUS: TaOIM4YHbIN, rpaduueckuit, ananmuTuaeckuii. Cucrema
orcuéra. OTHOCUTENBHOCTh MEXAHUYECKOTO JIBHIKEHHUS.

BekTopHbI€ BEJIMUMHBI, ONEPALMK C BEKTOPAMHU, MPOECKLIUH BeKTOpa. Pannyc-
BEKTOpP MATEpUAIIBHOW TOYKH, NEPEMENIEHWE Ha IUIOCKOCTH. PaBHOMepHOe
NpSMOJIMHEWHOE JIBKeHUEe. HepaBHOMEpHOE NPSMOJIMHENWHOE JIBHOKEHUE.
CpenHsst 1 MTHOBEHHAsI CKOPOCTh TeJia PU HEPABHOMEPHOM JIBUKEHUU.

Yckopenne. PaBHOYCKOPEHHOE TMPSIMOJIMHEWHOE JBHXKEHUE. Y CKOPECHHE
cB0OOIHOTO MageHus. OnbIThl [anues.

['padrueckas mHTEpHIpeTallvsd YCKOPEHUS, CKOPOCTH, MPOUIEHHOTO MyTH U
MEPEMELICHHUS ISl TPSAMOJIMHEUHOTO JBUKEHUS.

JIBrkeHue Tena, OpOIEHHOTO MOl YTIIOM K TOPU30HTY.

JIBmkeHHE 1o OKpPYKHOCTHU. JIMHEHHAas: CKOPOCTh, YIJIOBasi CKOPOCTh, IEPUOT
¥ 4acToTa OOpallleHus Mpyu PaBHOMEPHOM JBUKEHUU O OKPYKHOCTH. CKOPOCTh U
YCKOpPEHUE MPU IBUKEHUU 110 OKPYKHOCTH.

Bekrop cunbl. PaBHOAEHCTBYIOIMIAs CUa.

[lepBsiii 3ak0H HptoToHa. Bropoii 3akon Herotona. Tpetuit 3akon HeroToHa.
[IpuHIMII CYTIEPHO3ULIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cusna TpeHus:: cujia TPEHUS CKOJIbXEHUs, CHIIa
TpPEHUS TIOKOsI, Ipyrue Buibl Tpenus. KoadduimeHT tpenus.

JIBUEeHHE TE IO OKPY>KHOCTH TMOJT IEUCTBUEM HECKOJIBKHX CHJL.

3akoH bepnymnum m noabéMHas cuna Kpbula. COBpEMEHHBIE JIETATENBHBIC
anmapatbl, CyJa Ha TM[OJBOJHBIX KpBUIbSIX, AHTUKPBUIO HAa CKOPOCTHBIX
aBTOMOOWJIAX. J[BHoKeHHE TToe3/1a Ha MarHUTHOM TIOTyIITKE.

Cuna TSKECTM M 3aKOH BCEMHUPHOIO TATOTEHUS. J[BMYKEHME TEn BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwmcie TiaHer Bokpyr Comuua). Ilepmas
KOCMHMYECKasi CKOPOCThb. HEBECOMOCTB M EPETPY3KH.

PaBHOBecue matepuanbHOl TOYKU. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIJIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TskecTw.

Nmnynec Tema. W3menenune wumnynbca. KMmmoynse cuibl.  Yopyroe u
HEYIpyroe B3aUMOJECHCTBUE. 3aKOHbl HM3MEHEHUS W COXPAHEHUS WMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cuil TSDKECTH, YNPYTrOCTH,
TpeHusi. CBs3b dHEpruu u paboThl. [loTeHInanpHas YHEPrys Tea, MOIHATOTO HaJl
MOBEPXHOCTHIO 3eMIIH. [oTeHIIManbHast SHEPrus CxKaToW NpyKuHbl. Kunetnueckas
sHeprus. TeopeMa O KMHETHYECKOW SHEPruu. 3aKOH HW3MEHEHHS M COXPAHEHUS
MEXaHUYECKON SHEPTHUU.



Hemoncmpayuu.

Habnronenne MexaHM4ecKOro ABMKEHUS Tela OTHOCHUTEIBHO PA3HBIX Tell
OTCYETA.

CpaBHeHUE MyTed M TPAEKTOPUW JIBMOKEHUS OJHOIO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.

HccnenoBanre Npu3HAKOB PABHOYCKOPEHHOTO JABUKEHHUSI.

HabGmronenue nBM>XeHHS Tella 0 OKPY>KHOCTH.

HabGmronenne MexaHWYEeCKUX SIBIICHUM, MPOUCXOJSIIMX B CUCTEME OTCUETa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBHKEHUM OTHOCHUTEIBHO
KaOuHeTa (PU3MKH.

HaOmnronenue paBHOBecHs TeJl, CBOOOTHOTO MaJcHUs, KOJIeOaHUsI MasiTHUKA B
WHEPLUUAIBHBIX CUCTEMAX KaK IMOJATBEPKICHUE NPUHIUIIA OTHOCUTEIbHOCTH.

3aBUCUMOCTb YCKOPEHHS TeJla OT €ro MacChl U IEUCTBYIOIIEH Ha HETO CHJIBI.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TETI.

M3meHeHue Beca Tenna npu yCKOPEHHOM JABUKEHUU.

[lepemaya uMIryabca Mpy B3aMMOJEHCTBUH TEI.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOICUCTBUU TEJl.

CoxpaHeHue UMITyJIbca MpU a0COIFOTHO HEYIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHre NMITyJIbCa IPH YIIPYTOM B3aHUMOJICHCTBUU.

HabGnrogenue peakTUBHOTO ABUKEHUS.

CoxpaHeHue SHEpTuy Npu CBOOOIHOM Ma/ICHUU.

CoxpaHeHue SHEepruu Ipyu ABUKEHUH Tella MOJ ACHCTBUEM MPYKUHBI.

Jlabopamopuvie pabomul u onvimaol.

KoHcTpynpoBanue TpakTa JUisi pa3roHa W JaJbHEHMIIEro paBHOMEPHOIO
JBYDKCHUS IAPUKA WIIN TEJICKKH.

OmpenencHue cpeaHeld CKOPOCTH CKOJNBKCHUS OpycKa WM JIBHOKCHUS
[IapUKa MO HAKJIOHHOW ITIOCKOCTH.

OnpeneneHue YCKOpPEHHUs Tella TpH PABHOYCKOPEHHOM JIBDKEHHH TIO
HAKJIOHHOU TUTOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JIBMOKCHUHU 03 HavallbHOW CKOPOCTH.

[IpoBepka TUMOTE3BI: €CIU MPU PABHOYCKOPEHHOM JBMKEHUHW 0€3 HauaabHOU
CKOPOCTHU ITyTH OTHOCSITCS KaK PsiJl HEYETHBIX YHCEII, TO BpEMEHA OJMHAKOBBI.

HccnenoBanue NBUKEHUS Tela, OPOIIEHHOTO MO YIJIOM K TOPU30HTY.

HccnenoBanre 3aBUCUMOCTHM  CUJIBI  TPEHHSI CKOJBXEHUS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenue kodhGUIMEHTa TPEHUS CKOTBKCHUS.

Onpenenenue KECTKOCTH NPYKUHBI.



HccnenoBanue 3aBUCUMOCTH CUJIbI YIIPYTOCTH, BO3HUKAIOINIEH B MIPYKUHE, OT
CTeTnieHUu aepopMaIiiy MPy>KUHEI.

Omnpenenenue pabOThI CUIIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU TEJa IO
TOPU30HTAJIBLHOM MOBEPXHOCTH.

Onpenenenue pabOThl  CUJIBI  YINPYrOCTH TMpU  MOABEME Tpy3a C
WCIIOJIb30BaHUEM HEMOIBUKHOTO U TTOJABUKHOTO OJIOKOB.

Paznen 9. Mexanuveckue Kojie0aHus U BOJHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM: IEPHO/I,
4yacToTa, aMIUIMTyJa. ['apMoHMYeckue KojebaHus. 3aTyXawllue KoJieOaHus.
Boinyxiennblie konedanus. Pezonanc.

Marematnuecknii U NPYKUHHBIM MasTHUKHU. [IpeBpamienue sHeprum mnpu
KO0JIEOATEIILHOM JIBU)KEHUH.

Mexannueckue BoJIHBL. [IpomonbHble W monepedHble BOJIHBL. (CBOMCTBA
MEXaHUYECKUX BOJIH: MHTEpepeHius u qudpakius. JJimHa BOJTHBI U CKOPOCTh €€
pacrpocTpaHeHus. MexaHnuecKre BOJHBI B TBEPJIOM TeJe, CECMUYECKUE BOJIHBI.

3ByKk. Pacrnipoctpanenue um otpaxkeHue 3Byka. [ pOMKOCTH 3ByKa W BBICOTA
ToHa. Pe3zonanc B akyctuke. MudpasByk u yiubTpasByk. Hcnonb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSAX.

Jlemoncmpayuu.

HaOmronenne kojeO0aHMii Tel mOJa JNEUCTBHEM CHIBI TSKECTH W CHIIBI
YIOPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOmroieHre BoIHYKICHHBIX KOJIGOAHUM M pe30HaHca.

PacnipocTpaneHnue npo101bHBIX U MONEPEYHBIX BOJIH (HA MOJICIIH).

HaGmronenue nntepdepeHun u 1uppakiiuv BOJIH Ha TOBEPXHOCTH BO/IBI.

HaOnronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopuwvie pabomul u onvimaol.

OrnpeneneHue 4acTOThl U MepUojia KojaeOaHui MaTeMaTUYECKOTO MasITHHUKA.

Omnpenenenue 4acTOThl U MEpUOAa KOJIeOaHUN NPYKUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCUMOCTH TIepuoia KojieOaHU Tpy3a HA HUTH OT JIJTUHBI
HUTHU.

HccnenoBanre 3aBUCUMOCTH TIEPHO/Ia KOJIeOaHUHN MPYKMHHOTO MasTHUKA OT
Macchl rpy3a.

[IpoBepka HE3aBUCUMOCTH TEepHOJa KOJeOaHUW TIpy3a, MOABEHICHHOTO K
JIEHTE, OT MaccChl Tpy3a.

OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH TIEPHOJIa KOJIEOAaHUH MPYKUHHOTO
MasiTHUKA OT MacChl rpy3a U )KECTKOCTH MPYKUHBI.

N3mepenue yckopeHusi CBOOOIHOTO MaeHUsI.



Pasznen 10. DneKkTpoMarHuTHOE 1M0J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJEKTpOMarHuTHble  BodHbL. — CBoMcTBa
AIIEKTPOMArHUTHBIX BOJH. lllkana 3JeKTpOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJISI COTOBOM cBsi3U. Pammonokanus. Kocmuueckas
CBS3b.

OnexkTpomMarHuTHas npupoaa cBera. CkopocTh cBeTa. BonHOBBIE CBOWMCTBa
cBeTa: MHTephEepeHIns U AUPPAKIIHSL.

Jemoncmpayuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

Nutepdepenius u qudpakiys cBeTa.

Jlabopamopuvie pabomul u onvimol.

W3yyeHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.

[TpoBeneHne onbpITOB MO HAOIIOAEHUIO UHTEP(EPEHIIMU U AUPPAKIIMU CBETA.

Paszgea 11. CBeroBble siBJICHHS.

JlyueBass MoJenb CBE€Ta W TE€OMETpUYecKas oNnTuka. VCTOYHHMKHM CBeTa.
[IpsmonuHeliHOe pacnpocTpaneHue cBera. 3armeHus Connuna u o JlyHBL
Otpaxxenne cBera. Ilnockoe 3epkanmo. 3akoH oTpaxeHus cBeta. lloctpoeHue
n300pakeHui, COPMUPOBAHHBIX 3€PKAJIOM.

[Ipenomiienue cBeta. 3akoH npesomiieHus cBeta. [lomHoe oTpaxeHue ceera.
Hcrnonb30BaHue MOTHOTO OTPAKEHUS! B ONTUYECKUX CBETOBOAAX, ONTOBOJOKOHHAS
CBS3b.

Jlunza, xonx nyuverr B JuH3e. @Popmyna TOHKOM JMH3BL llocTpoeHue
n300pakeHnit, CHOPMHUPOBAHHBIX TOHKOW JHH30M. OnTuyeckas cucrema
¢doToanmapata, MHKpPOCKONAa M Teneckona. [ma3, Kak oONTUYecKas cucTema.
Bbim30pyKoCTh U 1aTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. Croxkenue
CIEKTpaJbHBIX IBETOB. J(Mcnepcus cBeTa.

Hemoncmpauuu.

[IpsimonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHune cBeTa.

[Tomy4yenune n300paxeHU# B TIIIOCKOM 3€pKaie.

[IpenomiieHue cBera.

OnTudecKuii CBETOBO/.

Xop nydei B coOuparonieit JIMH3e.

XoJ Jiy4er B paCCEUBAIOLIEH JIMH3E.

[Toryuenue n300pakeHUid ¢ TOMOIIBIO JINH3.

[Tpuniun gevictBus doToamnmapara, MUKPOCKOTIA M TEJIECKOIIA.

Monenp riasa.



PasnosxeHue 6enoro cBeTa B CIEKTP.

[Tomyuenue 6e0ro cBeTa NpH CI0KEHUH CBETA PA3HBIX LBETOB.

Jlabopamopuvie pabomul u onvimaol.

HccnenoBanre 3aBUCHMOCTH YIVIA OTPaKEHUSI CBETOBOrO Jyda OT yIJia
MaJICHUS.

N3yyeHue CBONCTB N300paKEHUSI B INIOCKOM 3€pKalie.

HccnenoBanre 3aBUCMMOCTH yTiia MIPEJIOMIIEHUS OT yTila MaJleHus CBETOBOIO
Jy4a Ha TPAHULIE «BO3AYX—CTEKIIO».

[Tonyyenue n300paxkeHui ¢ TOMOILIBI0 COOMPAIOIICH JTMH3BI.

Omnpenenenue (QOKYCHOIO pacCTOSHUS M ONTHYECKOM CHIIBI COOMparomie
JIMH3BI.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OneIThl 1O BOCHPUATHIO IIBETa NPEIMETOB IPU WX HAOIIOJCHUHM Yepes
[[BETOBbIE (DUIIBTPHI.

Paznen 12. KBanTOBbBIE SIBJICHUS.

OmneiTel Pe3epdpopna v minanerapHas mojens atoma. Monens atroma bopa.
Hcnyckanue u normonieHre ceeta aroMoM. KBaHTel. JInHeyaThie CIEKTPHI.

PanuoaktuBHOCTE. AJb(a-, 6eTa- U ramma-usinydenus. CTpoeHre aTOMHOTO
anpa. HykionHas wmopens artomHoro snapa. HW3ortonsl. PaanoakTuBHBIE
npespanieHus. llepuon monypacnaga atoMHbIX siaep. JeicTBue pagnoakTUBHBIX
W3JIyYEHUW HA )KUBBIC OPraHU3MbI. 3aluTa OT PaJIMOAKTUBHOTO U3TyUYCHUSI.

SnepHble peakuu. 3aKOHBI COXPaHEHUs 3apsiJOBOTO M MAacCOBOIO YHUCET.
DOHeprus cBsi3M aTOMHBIX snep. CBsA3b Macchl W 3Hepruu. Peakuuu cuHTE3a U
nenenus spep. Mcrounuku sHeprun CojiHIA W 3BE3A. SepHas »HEpreTHka.
DKOJIOTHYECKHE MPOOJIEMbl SAEPHON SHEPTETUKH.

Hemoncmpauuu.

CrexTpbl U3Ty4YEeHUS U MOTJIOIEHUS.

CrexTpsl pa3IM4yHbIX Ta30B.

CnekTp Boaopoa.

Hab6nronenue TpekoB B kamepe Buibcona.

PaboTta cuérunka HOHU3UPYIOIINX U3ITYyYEHUH.

Perucrtpanus n3nmydeHus: IpUPOIHBIX MUHEPATIOB U MTPOIYKTOB.

Jlabopamopuvie pabomul u onvimaol.

HaOmronenue CrlomHbIX ¥ JIMHEHYAThIX CIIEKTPOB U3TyUYCHUS.

HccnenoBanue TPEKOB: U3MEPEHHUE DHEPTHM YACTHIIbI 10 TOPMO3HOMY IyTH
(o dhoTtorpadusam).

H3mepenne paanoakTUBHOTO (OHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.



[ToBTOpUTENBEHO-0000IIAIONINI MOAY/Ib MTPEIHA3HAUEH IJISl CHCTEMaTU3alluu
u  0000ImEeHWS TPEIMETHOTO  COACP)KAHWSA W OMbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO MPU M3YYEHHHU BCETro Kypca (pu3uku yriayOia€HHOTO YpOBHS, a
TaKKe ISl IOJIFOTOBKM K OCHOBHOMY TOCYapCTBEHHOMY 3K3aMEHY 10 (U3HKE.

B nmpomecce wu3ydeHuss JaHHOTO MOIYJSI PEATU3YIOTCS M TOJy4aroT
JajbHeWIlee pa3BUTHE Yy4eOHbIE JCHCTBUS, OOECHEUMBAIONINE JOCTHKEHUE
OpPEIMETHBIX M METaNpeAMETHBIX pe3yJNbTaToB oOyueHus, (OpMUPOBAHHE
€CTECTBEHHO-HAYYHOU TPaMOTHOCTU: OOBSICHEHUE U ONMCAHUE SIBJICHUI HAa OCHOBE
npuMeHeHus: GU3NYECKUX 3HAHWM, HUCCIeA0BaTEeNbCKUE NEUCTBUS (BBIIBUKCHUE
TUIO0TE3, MOCTAHOBKA II€JIM W IUIAHUPOBAHUE MCCIICOBAHUS, aHAIIU3 JAHHBIX U
MOJIy4€HHUE BBIBOJIOB).

[IpeanoututenbHOl (HOpMOI  OCBOEHUST MOAYJSL SIBIAETCS IPAKTHKYM,
porpamMma KOTOpOro BKJIFOUYAET:

penieHue 3a1ad, OTHOCSIIMXCA K PasIMYHBIM pa3fellaM M TeMaM Kypca
(U3HUKHU, B TOM YKCIE 33]]a4, UHTETPUPYIOLIUX COAEPKaHUE PA3HbIX Pa3JIeJioB;

BBITIOJTHEHUE JTAOOPATOPHBIX pabOT M OMBITOB (BKJIIOUYasi padOThl U OMBITHI U3
NEepeYyHel K pasfenaMm Kypca) B YCIOBHUSAX CaMOCTOSTENBHOIO IJIAHUPOBAHUS
IPOBEJICHUS UCCIIEI0BaHMs, BbIOOpa 1 000CHOBAaHUSI METOAA U3MEPEHMSI BEIUUNH,
COOPKH 3KCIIEPUMEHTAIBHON YCTaHOBKU;

BBINIOJIHEHHE MTPOOJIEMHBIX 3aIaHUI MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa
(3amaHUsl O €CTECTBEHHO-HAYyYHOH TIpaMOTHOCTH), B TOM YHCIE 3aJaHUU C
MEXIIPEIMETHBIM COJIEPKAHUEM;

paboTy HaJ rPYINIIOBBIMU WM UHIUBUIYATbHBIMH MPOEKTAMHU, CBSI3aHHBIMHU C
coJiep>KaHreM Kypca (PU3uKH.

N3ydeHre MOBTOPUTEIHLHO-0000IIAIONIETO MOJYJISI MOXKET 3aKaHUMBATHCS
MIPOBEICHUEM JMArHOCTUYECKON padOThl 3a Kypc (DU3MKH YIIIyOJIEHHOIO YPOBHS,
BKJIFOYAIOIIEH 3aaHus Pa3HOTO YPOBHS CIIOXKHOCTH. Pe3ynbTaTsl BBITOIHEHUS
JIMarHOCTHYECKON paboThl MOTYT MOKa3bIBaTh CTENEHb TOTOBHOCTH O0YYarOIINXCs
K OCHOBHOMY TOCYyJAapCTBEHHOMY OJK3aMEHy 10 (u3MKEe, a TakKke
CBUJIETEIBCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU rPaMOTHOCTH.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI T10 ®U3UKE
HA YTI'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yyenue ¢u3NKM HA ypOBHE OCHOBHOTO OOIIEro o0pa3oBaHMs HAMPABICHO
Ha JOCTWKCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbprare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs
y oOyyaromierocs OyayT cpopMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3YJIbTATHI B
YaCTHU:

e I)nampuomuueckozo eocnumanus:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
bu3nUecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHUE K IOCTHXKEHHUSIM POCCUNUCKHUX YUEHBIX-(DU3HKOB;

o 2)2pasrcOoancko2o u Oyxo8HO-HpPAECMEEHHO20 60CRUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B OOCYXJACHUU OOIIECTBEHHO 3HAYMMBIX
U 3TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUMN
busuKy;

OCO3HAHHUE BAXKHOCTH MOPAIbHO-ITUYECKUX MPUHILUIOB B JEATCIBHOCTH
Y4EHOT0;

e 3)acmemuueckoco 60CHUMAHUSA:

BOCIIPUSTUE ICTETUYECKUX KaueCTB (DU3MYECKON HAyKH: €€ TapMOHUYHOTO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uennocmu HayuHo20 NO3HAHUA:

OCO3HAHHUE IIEHHOCTH (U3NUECKON HAyKU KaK MOIIHOTO HWHCTPYMEHTa
[IO3HAHHUS MHPA, OCHOBBI Pa3BUTUS TEXHOJOTWHM, BAXKHEHILIEHW COCTaBIAIOLIEH
KYJbTYPBIL;

OpUEHTAalUsl B JCATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
MpEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOIBI,

pa3BUTHE HAy4YHOU JIF0OO3HATENILHOCTH, HHTEpeca K HCCIEA0BATEIBCKOM
JEATEIIbHOCTH;

o S)popmuposanus Kynomyput 300p06ba U IMOUUOHAILHO20 O1A20NONYUUA:

OCO3HAHHUE IIEHHOCTH Oe30macHOro oOpa3a KU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU TIpaBUJl 0€30MacHOTO TIOBEJEHUS Ha
TPAHCIIOPTE, Ha JOporax, C SJEKTPUUYECKHM U TEIUIOBBIM OOOpYyJOBaHUEM B
JIOMAIIHUX YCIIOBHUSIX;

chOpMHPOBAHHOCTh HaBbIka pedJeKkcuu, TMPU3HAHKE CBOETO TpaBa Ha
OImMOKY M TaKOTO K€ MpaBa y APYroro 4ejIoBeKa;



e 6)mpy0oeozo eocnumanus:

aKTUBHOE YYacTH€ B pPEIICHUM MPaKTUYECKUX 3ajay (B pamMKaxX CEMbH,
oOpa30oBaTeILHON OpraHu3aIiy, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HaIpaBJICHHOCTH, TPEOYIOLIUX B TOM YUCIIEe U PU3NUYECKUX 3HAHMI;

UHTEPEC K MPAKTUYECKOMY U3yUEHHUIO MpodecCuid, CBI3aHHBIX ¢ (HU3UKOI;

o 7)IK0S102UUECKO20 60CRUMAHUA:

OpUEHTAIlMsAd HAa TMPUMEHECHHE (PU3NYECKUX 3HAHWHN IS pelieHUs 3aaad B
0o0JacTH OKpyXKaromieil cpefpl, IUIAHUPOBAHUS TMOCTYNKOB M OIEHKU UX
BO3MOKHBIX MOCJIEACTBUAN JIJIs1 OKPYKAIOIIEH CPEJIbI;

OCO3HaHHME TJI00aJBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

o 8)adanmavyuu K U3MEHAIOUWUMCA YCII06UAM COUUATLHOU U RPUPOOHOU
cpeowl:

NOTPEOHOCTh BO B3aUMOJICUCTBUM TIPU BBIMOJHEHUU HUCCICIOBAHUM U
MPOEKTOB (PU3NUECKOIN HANTPABIEHHOCTU, OTKPHITOCTh OMBITY U 3HAHUSM JIPYTHUX;

MOBBLIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH uepe3 MPaKTHUYECKYIO
JEATEIIbHOCTD;

NOTpeOHOCTh B (POPMHUPOBAHUM HOBBIX 3HAHWUU, YMEHUU (HOPMYIUPOBATH
UJIEH, TIOHATHS, TUTIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

OCO3HaHUE Ae(UIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00JIaCTH
bu3uKy;

IUIAHUPOBAHUE CBOErO PAa3BUTUS B TPHOOPETECHUM HOBBIX (DU3NYECKUX
3HAHUU;

CTpEMJICHUE aHATTM3UPOBATH U BHISBIATH B3aUMOCBSI3U MTPUPO/IbI, 00IIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIIOJIL30BaHUEM (DU3NUECKUX 3HAHUI;

OLICHKA CBOMX [JEWCTBUM C YYETOM BIMSHUA HA OKPYXAIIYIO Cpeny,
BO3MOYKHBIX TJIO0QTBHBIX TTOCIECTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynabTaTe OCBOCHHS TpOrpaMmbl 1O (U3UKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: OyayT copMUpOBaHbl MeTaNpeaAMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YICOHbBIC TCHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIC  Y4eOHBIC  JICUCTBUS, PETYJSTHBHBIC
YHUBEpCaIbHbIC YI€OHbIC TCUCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3oBble 1ornyeckue aeficTBus:
BBISIBIIAITH M XapaKTepU30BaTh CYIIECTBEHHBIC TMPU3HAKH OOBEKTOB
(s1BIEHUIN), KIIaCCU(PUIUPOBATH HX;



BBISIBIIAITH 3aKOHOMEPHOCTH W MPOTHUBOPEUUS] B paccMaTpPUBAEMBIX (aKTax,
JAHHBIX U HAOFOACHUSIX, OTHOCSIIUXCS K (PH3NIECKUM SIBICHHSIM;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIEC CBS3U TPH HW3YYEHUU (DU3NIECKUX
SBJICHMM M TIPOIIECCOB, JI€NIaTh BBIBOJBI C HCIOJIb30BAHUEM JEIYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHM, BBIABUTaTh THUIOTE3bl O  B3aUMOCBS3SIX
(bU3UYECKUX BEINYNH;

CaMOCTOSITENIFHO BBIOMpAThH CIOCO0 penieHus yueOHo (u3nueckod 3amauu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEILICHHUS, BHIOOpP Hanbojee MOIXOSIIET0 C
y4E€TOM CaMOCTOSITENIbHO BBIICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA:

MCIIOJIB30BaTh BOMPOCHI KaK HUCCIIEI0BATEIbCKUI HHCTPYMEHT TO3HAHMUS;

MPOBOJUTH MO CAMOCTOSATEIBHO COCTABICHHOMY IUIAHY OIBIT, HECIOMXHBIM
bu3UeCcKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NYECKOTO SBIICHUS;

OIICHMBATh HA MIPUMEHUMOCTh U JOCTOBEPHOCTHh MH(OPMAIUIO, TOTYUYECHHYIO
B XO/JI€ UCCJIEOBAHMS WJIM SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (hOpMYJIMpOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
MPOBENEHHOTO HAOIIOAEHUS, OIIbITA, HCCIIEIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JaJIbHENIIIee pa3BUTHE (PU3HMUECKUX MPOIIECCOB,
a TaKKe BBIJBUTATh MPEIIOJIOKEHUS 00 MX Pa3BUTHUM B HOBBIX YCIOBHSIX U
KOHTEKCTax.

Pabora ¢ unpopmaunmeii:

MPUMEHSTh PA3JIUYHBIE METONbl, HHCTPYMEHTHI M 3aIlpPOChl MPU TMOUCKE U
oTOope UH(pOPMAIIUU UITU JAHHBIX C YUETOM MPEIJIOKEHHON y4eOHOH (hHU3NIEeCKOi
3a/1a4y;

aHaJM3UPOBaTh, CHUCTEMATU3UPOBATh W UHTEPIPETUPOBATH HH(OpPMAILIHIO
Pa3JIMUHBIX BUJOB U (DOPM TPECTABIICHHUS;

OIICHMBATh HAIEKHOCTh HH(POPMALMKM TIO KPUTEPHUSIM, MPEIIOKECHHBIM
yauTeseM Wik chOpMyITHPOBAHHBIM CAMOCTOSTENBHO;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (QopMy  MpeacTaBICHUS
uHpopMaIlMu W WUTIOCTPUPOBATH pEIIacMble 3aJa4d HECJIOKHBIMU CXEMaMH,
JyarpaMMamu, MHOM TpauKoil 1 UX KOMOMHALUSIMU.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO0JIe OOCYXJEeHHs YydyeOHOro maTepuaina, pe3yJbTaToB J1a00paTOPHBIX
paboOT W MPOEKTOB 3aJaBaThb BOMPOCHI IO CYIIECTBY OOCYXJIaeMOW TeMbl U
BBICKA3bIBaTh WJEW, HALEJICHHbIE HA pEIICHHE 3aJa4yd MW MOJJIepKAHUE
OJ1aroKesIaTeIbHOCTH OOIIEHHUS;

COIMOCTABIISATh CBOU CYXKJICHUSI C CYXACHUSIMU APYIHMX YYACTHUKOB AMAIIOra,
OoOHapy>KUBaTh Pa3IMuME U CXOJCTBO MO3UIIHUI;

BBIPAKATh CBOKO TOUYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAaX;



nyOJIMYHO TMPEACTABIATH PE3YJIbTAThl BBIOJIHEHHOTO (PU3WYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIEIOBAHUS, IPOCKTA);

MOHMMATh U MCIOJB30BAaTh MPEUMYIIECTBA KOMAaHIHOW M MHIUBUIYaJbHOU
paboThI IPU pelIeHNH KOHKPETHOH (pr3nueckoii mpoodaemsbl;

NPUHUMATDH LEIH COBMECTHOU JEATEIbHOCTH, OPTaHU30BBIBAThH JECUCTBUS TI0
e€ JOCTM)KEHHUIO: pACHpeleNsiTh pOoJid, OO0CYXJIaThb IpPOLECChl U Pe3yJbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBITOJIHATh CBOIO 4YacTb pabOThl, JOCTUTas KAa4eCTBEHHOTO pe3yjIbTara IIo
CBOEMY HAIIPaBICHUIO M KOOPIWHHUPYS CBOM ACHCTBUS C APYTUMH YJICHAMHU
KOMAaH/IbI;

OLICHMBAaTh KauyeCTBO CBOEro BKJAJa B OOMMHA MPOIYKT IO KPUTEPHUSIM,
CaMOCTOSITENTLHO C(POPMYITHPOBAHHBIM yUACTHUKAMHU B3aMMOCHCTBHSL.

PeryasiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE AelCTBUS
Camoopranusanus:

BBISIBIIATH TIPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CHUTYyAITUSAX, TPEOYIOMUX IS
pereHus: GU3NYeCKUX 3HAaHUM;

OPUEHTHUPOBATHCS B  PA3IUYHBIX  MOAXOAAX  TMPUHITHS  PEIICHUM
(MHAMBUAYATBHOE, IPUHATHE PEIICHUSI B TPYIINE, IPUHATHE PEIICHUA TPYIIION);

CaMOCTOSATEIILHO COCTABJIATh AJTOPUTM pelieHUs (PU3NUECKON 3a7aud WIIH
IJIaH HCCIEJOBaHUS C YYETOM UMEIOIIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh IIpeIjiaraéMbie BAPUAHTHI PEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OIICHKY CUTYaIluH M TIpeJjIarath IjiaH e€ N3MCHCHHUSI,

OOBSCHATh  TPUYHMHBI  JOCTHXKEHUS  (HEHOCTHKEHUS)  PEe3y/bTaToB
NeSTeILHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBHI B JEATEIBHOCTh (B TOM YHCJE B XOJI BBITIOJIHCHHS
(GU3MYECKOT0 HCCIEAOBAaHUS WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB,
WU3MCHUBIINXCS CUTYaIlUi, YCTAHOBIIEHHBIX OITMOOK, BOSHUKIITUX TPYTHOCTEH;

OIICHMBATh COOTBETCTBHE pE3yJIbTaTa IEJIU U YCIOBUSM.

CTaBUTH ce0s HA MECTO JIPYroro YesoBeKa B XOJ€ CIopa WIH ITUCKYCCUM Ha
HAy4YHYIO TEMY, TOHUMAaTh MOTHBBI, HAMEPECHUS M JIOTHKY JIPYTOTo.

MPU3HABaTh CBOE MIPABO HA OIMMOKY MPH PEIICHUH (PU3MUYECKHUX 3a]1a4 W B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JAPYToro.

NHNPEAMETHBIE PE3YJIBTATBI

K koHIty 00y4enus ¢ 7 kaacce IpeIMETHbIE PE3yJIbTaThl HAa YIIIyOJI€HHOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:



WCITOJIH30BATh MOHATUSA: (PU3NUECKUE U XUMHUYECKUE SIBJICHUS, HAOIIOCHUE,
OKCMEPUMEHT, MOJeNb, THUIOTe3a, CAUHUIBI (U3HMUECKUX BEIUYHMH, aToM,
MOJIEKYJa, arperaTHbIe COCTOSHHS BeliecTBa (TBEPAOE, JKUIKOE, ra3000pa3Hoe),
MEXaHUYEeCKOe JBWKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHEHHOE),
TpPaeKTOpHsl, PaBHOJCHUCTBYIOIIAs cuJ, AepopManusa (ympyras, IUIacTUYecKasi),
HEBECOMOCTb, COOOIAIOIINECS COCYIbI;

YBEPEHHO pa3inuaTh sBieHUsA (audp@dy3us, TEMIoBOE [BHKEHUE YaCTHIL
BEIIIECTBA, PABHOMEPHOE JBWKEHUE, HEPAaBHOMEPHOE JBWKEHHUE, WHEPIHS,
B3aMMOJICUCTBHE TEJ, PABHOBECUE TBEPJIBIX TEJ C 3aKPEIUVIEHHONW OChIO BpPAILICHUS,
nepeaaya JaBlieHUs TBEPIBIMU TeJIaMH, KUAKOCTSIMU W Trazamu, aTMoc(epHoe
JABJICHUE; TJIaBAaHUE TEJI, TPEBPAILICHHS] MEXaHUYECKOW SHEPIUN) IO OMUCAHUIO HX
XapaKTEePHBIX CBOWCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOMIMX JaHHOE
duznyecKoe sBICHUE;

pacro3HaBaTh  NPOSBICHHE  M3YyYEHHBIX  (U3MYECKUX  SIBJICHUH B
OKpYXaloleM Mupe (B TOM uucie (PU3NYECKUE SBJICHUS B MPUPOJE: MPUMEPHI
JBW>KEHUS C PA3IMYHBIMA CKOPOCTSIMM B XKMBOW M HEXUBOW NPUPOJE, NEUCTBUE
CWJI TSKECTHU, TPEHHMsI, YOIPYTOCTH B MPUPOJIE U TEXHUKE, BIUSHUE aTMOC(HEPHOTO
JIABJICHUSI Ha >KMBOW OpraHW3M, IUIaBaHHWE PbIO, pblYard B TeJie YeJIOBEKa), Mpu
TOM TEPEBOJUTH MPAKTUUYECKYIO 3aJady B y4eOHYIO, BBIICIATH CYIIECCTBEHHbIE
CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUII;

ONKCHIBATh HM3YYEHHBIE CBOMCTBA TeJ W (PU3UYECKUE SIBICHUS, UCIOJIb3Ys
dbu3nyeckue BeIWYWHBI (Macca, O0BEM, IUIOTHOCTH BEIIECTBA, BpEMS, ITyTh,
CpelHsisi CKOpOCTb, CUJa YNPYrOCTH, CHJIA TSDKECTH, BEC Teja, Cujia TPEHWUS,
JaBJieHUE TBEPIOTO Teia, JAABJICHUE CTOJI0A >KUIKOCTH, BBITAJKHUBAIONIAS CHIIA,
MexaHuveckas padoTa, MOIIHOCTb, IJIEYO CUJIbI, MOMEHT CHJIbI, KO3(P(PUUIHEHT
MOJIE3HOTO IEUCTBUS MEXAHU3MOB, KHHETHUYECKasl M NOTEHLUANIbHAS SHEPTHSl), IPU
ONMHMCAHUH TPABUIILHO TPAKTOBATh (DU3UUYECKUN CMBICIT HCTIOIb3YEMBIX BEIIMYUH,
uxX O0OO3HAUCHUS W EIUHUIBI (U3UYECKUX BEIUYUH, HAXOJIUTh (POPMYIIHI,
CBSI3bIBAIOIINE JaHHYIO (PU3UUYECKYIO BEJIUYUHY C IPYTUMHU BEJIUYUHAMH, CTPOUTH
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIIUYUH;

XapaKTEepU30BaTh CBOMCTBA Tell, (U3MUECKUE SBJICHHS U IPOLECCHI,
UCIIOJIB3Yys MpaBUjia CI0XKEHUs1 Cuil (BAOJb OJHOM mpsiMoi), 3akoH ['yka, 3akoH
[Tackans, 3akoH ApxwMmena, MPaBWIO paBHOBECHs phiuara (0OJ0Ka), «30JI0TOE
NpaBUJIO» MEXAaHUWKH, 3aKOH COXPAHEHUS MEXAHMYECKOW JHEpruu, MpU STOM
JaBaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHAa M 3alUCHIBATh €r0 MaTeMaTHYeCKOe
BBIPAKEHUE;

CTPOUTH MPOCThbIE (PU3HUECKHE MOJENU PEATbHBIX OOBEKTOB, MPOLIECCOB U
SABJICHUM, BBIJEIATh IPU HSTOM CYIIECTBEHHbIE U BTOPOCTEIIEHHBIE CBOWCTBA



00BEKTOB, MPOLIECCOB, SIBJICHUM, MPUMEHITH PUINUECKUE MOJECIH ISl OObSICHEHUS
(bu3MYECKUX MPOIIECCOB U PEIICHUs YUeOHBIX 3a/1a4;

OOBSCHATh (PU3NYECKHUE SIBICHUS, TPOIECCH U CBOWCTBA TEJN, B TOM YHCIIE B
KOHTEKCTE CHUTyallud MpaKkTUKO-OPUEHTHUPOBAHHOIO XapakTepa, MW pellaTh
KaueCTBEHHbIE 3a/ladyd, B TOM 4HCJE TpeOylOIMe YHUCICHHOIO OLEHUBAHUS
XapaKTepHBIX 3HAYCHUH (PU3NYECKUX BEIUYUH, MPU 3TOM BBIOMPATH aJE€KBATHYIO
(bu3NYECKYI0 MOJEIb, BBIBISATH MPUUHMHHO-CIICICTBEHHBIC CBSI3U M BBICTPAUBATh
JOTHYECKYI0 IIETMOYKY pacCyKJIE€HUH C ONOpOod Ha M3yYEHHbIE CBOWCTBA
(u3nyeCcKuX SIBJICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEINH;

pemary pacuéTHble 3aAauu (B 2—3 IEHCTBUS) MO M3y4aeMbIM TeEMaM Kypca
¢du3uky, BeIOMpas aeKBaTHYIO (PU3UUYECKYI0 MOJIETb, C UCIIOIb30BAaHHEM 3aKOHOB
U GOpMyII, CBSA3BIBAIOIINX (PU3NYECKUE BEIMUYMHBI, 3aMHUCHIBATh KPATKOE YCIOBUE
U Pa3BEPHYTOE pELICHHWE 3a/layM, BBIABIATH HEIOCTAIOLIUE WM H30BITOYHBIE
JaHHble, OOOCHOBBIBATH BBIOOP METOJA pELIEHUS 3aJauyd, MHCIIOJIb30BATh
CTIpaBOYHBIE JaHHBIC, MPOBOJUTH MATEeMAaTUUECKUE MPEOOpa3OBaHUS U PACUETHI,
OLICHWBATh PEATMCTUYHOCTh TOJYYEHHOTO 3HaueHUs (PU3MYECKOW BEIMYUHBI H
OTIPENETATh Pa3MEPHOCTh (PU3MUECKOW BEIWYHHBI, MOJYYCHHOW MpPH pPEUIICHUH
3a]a4H;

pacrno3HaBaTb MpPOOJEMBI, KOTOPbIE MOYKHO PpEUIMTh MpPU MOMOLIH
bu3nYecKuX METOAOB, W TpeajaraTb OPUEHTHPOBOUHBIA CIIOCOO peUICHHS, B
ONMCAaHWUU  WCCIEIOBAHMS  pPAClo3HABaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(runotesy), UHTEPIPETUPOBATH NOJYyUYEHHBINH PE3yJIbTAaT;

MPOBOJIUTH OMBITHI MO HAOMIOACHUIO (DU3MYECKUX SIBICHUN WM (HU3MIECKUX
cBOMCTB Tenl (nuddy3us, TEIIOBOE pPACIIMPCHUE Ta30B, SBJICHUE HWHEPIUH,
W3MEHEHHE CKOPOCTH MPHU B3aWMOJCUCTBUU TeJN, Mepenadya JaBICHUS KUIKOCTHIO
U Ta30M, TPOSBICHHUE NEHUCTBUS aTMOCHEPHOTO MaBJICHHS, NEUCTBHE MPOCTHIX
MEXaHM3MOB): (HOPMYJIMPOBATh MPEIANOIOKEHUE (THUIIOTE3Y) O BO3MOXKHBIX
pe3ynbTaTax HaOMIOJCHUHN, CAMOCTOSATEIFHO COOMPATh YCTAHOBKY U3 U30BITOYHOTO
Habopa o0opyaoBaHus U (HOPMYIUPOBATH BHIBOIbI;

IPOBOANTH TPSMbIE M KOCBEHHBIE HW3MEpeHUs (PU3MYECKHX BEITUYUH
(paccTosiHUEe, TPOMEXYTOK BPEMEHH, Macca Tena, 00bEM Telna, Chila, TeMIeparypa,
IUIOTHOCTh JKUAKOCTH M TBEPIOTO Tela, CUJa TPEHHsI CKOJIbKEHUS, IaBJICHUE
BO3/lyXa, BBITAJKMBAIOIIAs CHUJIA, JACUCTBYIOUIas Ha MOTPYXEHHOE B >KUJKOCTh
T€I0, KOAI(PPUIMEHT TOJIE3HOr0  JIEWCTBUS  NPOCTHIX  MEXAaHU3MOB) C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX U LU(PPOBBIX MPUOOPOB, 0OOCHOBBIBATH BHIOOD
METOJla W3MEpeHUs, (PUKCHPOBAaTh MOKa3aHUs NPUOOpPOB, HAXOAUTH 3HAUYEHHUE
U3MEPSIEMON BETMUYMHBI C TIOMOIIBIO YCPEAHEHUSI PE3YJIbTaTOB CEPUU U3MEPEHUN U
OLIEHUBATh MOTPEIIHOCTh U3MEPEHUH;



IPOBOAUTH HECIOKHBIE SKCIEPUMEHTAJIbHbIE WCCIEIOBAHUS 3aBHCHUMOCTEH
¢uznyecKkux BETUYHMH (3aBUCHMOCTH IMyTH PaBHOMEPHO IBMXKYIIETOCS Tela OT
BPEMEHH JBWKCHHS TeJa, CUJIbl TPEHHUS CKOJBXKEHHUS OT CHJIBI HOPMAJIbHOTO
JIaBJICHUs, KayecTBa OOpaOOTKM IOBEPXHOCTEW Tel U HE3aBUCUMOCTH CHUJIbI
TPEHMsI OT IUIOIIAJM COINPUKOCHOBEHUS TEJ, CHUJIbl YINPYrOCTH OT YJUIMHEHHUS
NPYXUHBI, BBITAJKUBAIONIEH CHIIBI OT 00bEMa MOrpYyXKEHHON YacTU Tela U OT
IJIOTHOCTH KUAKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTH Te€Ja, OT IIyOMHBI, Ha
KOTOPYIO MOTPY’KEHO TEJO0, YCIOBUM IJIaBaHUS TEJl, YCIOBUN paBHOBECHUS pblyara
U OJIOKOB): COBMECTHO C YyuuTelneM (QOpMyJIUpOBaTh 3adadyy U THUIOTE3Y
UCCIIEJOBaHMSI, CaMOCTOSTEIbHO IUIAHUPOBATH HCCIIEIOBAHUE, CaMOCTOSATEIBHO
coOupaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C WCIIOJIb30BAHUEM HWHCTPYKIIUH,
MPECTaBIISITh MOJTYYCHHBIE 3aBUCUMOCTH (DPM3HUECKUX BEIUYUH B BUAE TAOJHUIl U
rpaUKoOB, OLEHUBaTh MOTPEIIHOCTH, JelaTh BBIBOJABI IO pe3yJibTaTaM
UCCIIEJOBaHMUSI;

coON0aTh TMpaBWia TEXHUKM O€30MacHoro Tpyna Impu padoTe cC
71a00paTOPHBIM 000PYIOBAHUEM;

yKa3bIBaTh MPHUHIIMIIBI AEHCTBUS MPUOOPOB M TEXHUUIECKUX YCTPOICTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, COOOLIAalOIIMecsT COCylbl, OapoMeTp, phblyar,
HOJIBUYKHBIA U HEMOJBUKHBIN OJIOK, HAKJIOHHAS IUIOCKOCTb;

XapaKTepU30BaTh MPUHIIUIBI JEHCTBUS U3yUYEHHBIX MPHOOPOB, TEXHUIECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOPOM Ha MX OMUCaHUs (B TOM
quclie: TOJUIMITHUKY, YCTPOHUCTBO BOJONPOBOJA, THAPABINYECKHI mpecc, cudoH,
MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HACOC, ApEOMETP), MCIONb3Yysd 3HAHUS O
CBOMCTBaX (U3MYECKUX SBJICHUM UM HEOOXOAMMBbIC (U3NUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCTION30BaTh CXEMBl UM CXEMAaTUYHBbIE PHCYHKH H3YYCHHBIX TEXHUYECKHX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTUYECKUX TPOLECCOB IpHU
pelieHny y4eOHO-IPaKTUYECKUX 3a/1a4;

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUUYECKOTO
UCTIONB30BaHUsl (DU3MUECKUX 3HAHWW B TOBCETHEBHOW JKM3HM JJIsI OOECTCUEHUs
0e30MacHOCTH MpPHU OOpaIllEHUH C MPUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMH,
COXPaHEHHUsI 370POBbsI U COOJIIOJEHUS HOPM DKOJOTHYECKOTO IIOBEJICHHUS B
OKpYKaroLIEN CpeJIe;

OCYUIECTBJISATH OTOOP UCTOUYHUKOB MH(MOpMAIMU (PU3UUECKOTO CONECPHKAHUS B
HNuTepHeTe, €aMOCTOSITENIbHO (QOpPMYyNHpYysl TOUCKOBBIA 3allpoc, Ha OCHOBE
UMEIOLINXCA 3HAHUM M TMYyTEM CpPaBHEHUS pPa3jIMYHBIX HCTOYHUKOB BBIIEIATH
uHpOpMaIMIO, KOTOpas  SIBISICTCS MPOTUBOPEYMBOM WM  MOXET  OBITh
HEJ0CTOBEPHOMU;



UCIIOJIb30BaTh MPU BBIMOJTHEHUH Y4YEOHBIX 3aJlaHUi HAyYHO-TOMYJISPHYIO
auTepaTtypy (pusmdeckoro coaepikaHus, CIpaBOYHBbIE MaTepUaibl, PECypChl CETU
WuTepHer, BianeTe npuéMaMHU KOHCIEKTUPOBAHUSA TEKCTa, MpPeoOpa3oBaHuUs
uH(OpMAaIUU U3 OJIHON 3HAKOBOM CHCTEMBI B JPYTYIO;

co37aBaTh COOCTBEHHBbIE KpaTKHE MUCHbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHUKOB MH(pOpMaMu (U3NYECKOTO COJICpPKAHHSI, B TOM UHUCIE
nyOJMYHO JeNlaTh KpPaTKHUE COOOIIEHHSI O PE3yJIbTaTax MPOEKTOB WM YYEOHBIX
UCCIICOBAHUM, MPU STOM TPaMOTHO HCHOJIb30BaTh HM3YyYEHHBIM MOHATUWHBIN
anmnapar Kypca (U3MKU, COMPOBOXKAATh BHICTYIUICHHE MTPE3CHTALINCH;

IpU BBINOJHEHUU YUYEOHBIX TMPOEKTOB W HCCIEAOBAHHUM pacrpeiesTh
00S3aHHOCTH B TPYIIIE B COOTBETCTBUU C MOCTaBJICHHBIMU 3a7lauaMu, CIECIUTH 3a
BBINIOJIHEHUEM IUIaHA JACHCTBUM, aJ€KBaTHO OLIEHMBATh COOCTBEHHBIM BKIIAJ B
JEATEIbHOCTh TPYIIBI, BBICTPAUBATH KOMMYHUKATHBHOE B3aMMOJIEHCTBHE,
YUHUTBHIBAsI MHEHUE OKPYKAIOIIUX.

K xoHuy oOyueHus ¢ 8 kKnacce mpeaMETHbIE pe3yJabTaTbl Ha YIIIyOJIE€HHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIINXCS YMEHU:

UCIIOJIb30BaTh MOHATUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE
aTOMOB W MOJIEKYJ, arperaTHbleé COCTOSHHUS BEIECTBA, KPHUCTAJUIMYECKUE U
amop(HBIC TeJa, HACHIIIEHHBIM W HEHACBHIIEHHBIA TMap, CIOCOOBI HW3MEHEHHS
BHYTPEHHEH »JHEpPruM, »3JIEMEHTApHBIA JJIEKTPUYECKUN 3apsii, IMPOBOJHUKH,
HOJYIPOBOJHUKHU, JTUJIEKTPUKU, UCTOUYHUKHU MTOCTOSHHOTO TOKA, 3JEKTPUUYECKOE U
MarHUTHOE TIOJISl, ONTHUYECKass CUCTeMa) U CHMBOJIMYECKUN SA3BIK (PU3UKHU NpU
peleHny y4eOHbIX U PAKTHYECKUX 3a/1a4;

YBEPEHHO pa3iinyaTh SIBJICHUS (TEIJIOBOE paclIMpeHHe (CKaTue), TEIIOBOe
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMAauMBaHUE, KalWJUIAPHBIEC SIBICHUS,
UCIIapeHue, KOHJAEHCAlUs, IUIABJICHUE, KpHUCTAJUIM3alMsl, KHUIEHHE, CIOCOObI
Teruionepeaayn (TEIIONPOBOAHOCTh, KOHBEKIIUS, U3TYyUCHHE), TEIUIOBbIE MOTEPH,
DIIEKTpHU3ALMS TEN, B3aMMOJCHCTBHE 3apsAI0B, NEHCTBHUS AIIEKTPUUYECKOTO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMO/ICHCTBHE MarHUTOB, IEHCTBUE MArHUTHOTO TOJIA HA
IPOBOJHUK C TOKOM) IO OINHUCAaHUIO UX XapaKTEPHBIX CBONCTB M Ha OCHOBE
OTIBITOB, JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUE;

pacmo3HaBaTh  MPOSIBJICHWE  HW3YYCHHBIX  (DU3MUECKMX  SBICHUH B
OKpyXammeM wmupe (B TOM 4Yucie (QU3NYECKUE SBICHUS B TPUPOE:
MOBEPXHOCTHBIE U KaNWUISPHbIE SIBJICHUS B MPUPOJE, KPHUCTAUIBI B MPUPOJIE,
uznyyenue ColHIa, 3aMep3aHue BOJIOEMOB, MOPCKHE OpH3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHEra, JJIEKTPUYECKUE SIBICHUS B aTrMocdepe, 3IEKTPUUYECTBO
KUBBIX OPTaHU3MOB, MArHUTHOE T0Jie 3eMJH, Apeiid MOIFOCOB, POIh MATHUTHOTO
moJisi NIl KWU3HW Ha 3emiie, TOJSIpHOE CHSHHUE), TPU OTOM MEPEBOIUTH



NPAKTUYECKYI0 3agady B yueOHYI0, BBIIEISATh CYIIECTBEHHBIE CBOMCTBA
(mpu3Haky) HU3HMUECKUX SBICHMUIA;

ONKCHIBATh HW3YyYEHHBIE CBOMCTBA TeJ W (PU3UUECKUE SIBJICHUS, UCIOJIb3YS
dbu3nueckue BEIUYUHBI (TeMmIepaTypa, BHYTPEHHSII DJHEpPrusi, KOJIHUYECTBO
TEIJIOThI, paboTa rasa, yielbHas TEIJIOEMKOCTh BEIECTBA, YAENbHAs TEIIoTa
IUIaBJICHUS, YAENbHas TEIUIOTa NapooOpa3oBaHMs, YAElbHas TEIUIOTAa CrOpaHUs
TOIINBA, KOA()(PUIIMEHT MONE3HOTO ACUCTBUS TETUIOBOM MAIIMHBI, OTHOCUTEIIbHAS
BJIQXHOCTh BO3/YyXa, DJEKTPUYECKHM 3apsif, cuUjla TOKa, DIJIEKTPUUECKOe
HaIpsHKEHUE, COMpOTHBICHHE NpoBoAaHUKa, DJ[C B 1enu MNOCTOSHHOTO TOKa,
AIEKTPUUECKOE YEIbHOE COMPOTUBJICHUE BEIIeCTBa, pabdoTa U MOIIHOCTh
AIIEKTPUYECKOTO TOKA), PU OMHMCAHNUU MPABHIBHO TPAKTOBATH (GU3UUYECKUNA CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUsT M €IUHULBI (PU3NYECKHUX BEIUYMH,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAaHHYIO (U3UYECKYIO BEJIMYUHY C JAPYTUMU
BEJTMYMHAMU, CTPOUTH IpadKi U3yYCHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIMUNH;

XapaKTEepU30BaTh CBOMCTBAa Tell, (U3HUECKUE SBICHUS M IPOILECCHI,
UCITIOJIb3YsI OCHOBHBIE TOJIOXKEHHSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOEHUS
BEILECTBA, YPAaBHEHHE TEIUIOBOTO OallaHCa, 3aKOH COXPAHEHHS 3JEKTPUUYECKOTO
3apsna, 3akoH KysnoHa, NpUHUMI CYNEPIIO3UIMM 3JIEKTPUYECKUX I10JE€H, 3aKOH
Owma nst yyacTka menu, npasuia Kupxroda, 3akon OMa a1t mogHOM 1ienu, 3aK0H
Jxoyns-JIeHna, 3aKOH COXpaHEHHsI SHEPIHH, MPU 3TOM Pa3indyaTh CIOBECHYIO
(OpMYIMPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

CTPOUTH MPOCTbIE (PU3MUECKHE MOJENU PEalbHbIX OOBEKTOB, MPOLIECCOB U
SBJICHUM, BBIJCJATH IPU 3TOM CYLIECTBEHHBIE M BTOPOCTEIEHHBIE CBOMCTBA
00BEKTOB, MPOIIECCOB, SIBICHUHN, MPUMEHITh (U3UUECKUE MOJCIHU JJIs1 O0BSICHEHUS
(U3MYECKUX MPOILIECCOB U PEIICHUS YUEeOHBIX 3a/1aY;

OOBSACHATH (PU3UYECKHE SIBJICHUS, IPOLECCHl U CBOWCTBA TEJl, B TOM YHCJIE U B
KOHTEKCTE€ CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pelaTh
KayeCTBEHHbIE 3a/ladyd, B TOM 4HCIE TpeOyIoIMe YHUCICHHOIO OLEHUBAHUS
XapaKTEPHBIX 3HAUYCHUN (PU3NYECKHX BEJIUYHUH, IIPU ITOM BBIOMpATH aJIEKBATHYIO
(U3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIEICTBEHHBIE CBA3M U BBICTPAUBATH
JOTMYECKYI0 ILEMOYKY PACCYyKIECHHM C ONOpOM Ha HW3YyYEHHBIC CBOMCTBA
buznyecKux sBICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIH;

YBEPEHHO pellaTh pacu€THbIC 3ajadyu (C Omopoil Ha 2—3 ypaBHEHMS) IO
U3y4aeMbIM TeMaM Kypca (pU3uKH, BbIOMpas aJieKBaTHYIO (U3NYECKYI0 MOAEIb, C
UCIIOJIb30BAaHUEM 3aKOHOB M (hOPMYJ, CBA3BIBAIOIIUX (PU3MUYECKHE BEIMYMHBI,
3alMCBIBATh KPAaTKOE YCJIOBUE M Pa3BEPHYTOE PEIICHUWE 3a/1ayd, BBISBIATH
HEJOCTAIONINe WK U30BITOUHbIE JaHHbIE, 000OCHOBBIBATH BHIOOP METO/AA PELICHUS
3a/1aud, HWCMOJb30BaTh CIPABOYHBIE JaHHBIE, NPUMEHATh METOJAbl aHaIn3a
pa3MepHOCTEH, UCMONb30BaTh IpaduuecKre METOAbl PEIIeHUs 3a]lay, MPOBOJIUTH



MaTeMaTHYeCKHe MpeoO0pa3oBaHusl U PACUEThl, OLIEHUBATH PEATUCTHUYHOCTD
MOJyYEHHOTO 3HAYeHUsA (U3MUECKON BEIMYMHBI U OMPEICNATh Pa3MEPHOCTh
bu3nyeCcKOil BENMWYNHBI, MTOTYYCHHON IPU PEIICHUH 3a0a4H;

pacrno3HaBaThb MPOOJEMBI, KOTOPbIE MOYKHO PpEUIMTh MpPU OMOLIH
(¢u3nyecKuX METOAOB, M NpeyiaraTb OPUEHTHUPOBOYHBIA CIOCOO peUIeHMs], B
ONMCAHWM  WCCJENOBAHMS  PAclO3HaBaTh  MPOBEPSEMOE  IMPEANOJIOKECHHE
(rumnoTesy), UHTEPIPETUPOBATH MOTYUEHHBIN PE3YNbTAT;

IPOBOJUTD OMNBITHI 110 HAOIIOACHUIO (PU3NUECKUX SBICHUM WM (PU3NUECKUX
CBOMCTB Ten (KamWUISPHBIC SIBJICHMS, 3aBUCUMOCTb IaBJICHHUS BO3/yXa OT €ro
o0béMa W TeMmepaTypbl, CKOPOCTH IIpoLlecca OCThIBaHMUs (HArpeBaHus) IpH
U3Jy4EHHH OT LBETa H3JIy4arouledl (IOIJIOMAroNeil) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJBI OT TEMIIEPATypbl KUIKOCTH M IJIOMAAU €€ IMOBEPXHOCTH,
IIEKTPU3ALUs TEJI U B3aHUMOJCHCTBHE IEKTPUUECKUX 3aps0B, B3aUMOJCHCTBUE
IIOCTOSIHHBIX MarHUTOB, BU3YyaJIM3all1sl MATHUTHBIX MOJIEN IMOCTOSIHHBIX MATHUTOB,
JEHUCTBUSI MarHUTHOTO TOJISI HA MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA 3JIEKTPOJIBUraTeNsl MOCTOSHHOIO TOKA): (POPMYIHPOBATH MPOBEPSIEMOE
NpeanosjoxkeHue (rUmoTre3y) O  BO3MOXKHBIX — PE3ysbTaTax  HaOIIOJEHUH,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY W3 M30BITOYHOrO Habopa 00OpyaoBaHMS,
OIKCHIBATh XOJ1 OMbITa U (POPMYIHPOBATH BHIBOJBL;

IPOBOJUTH TMpPSAMbIE W KOCBEHHBIE HW3MEpPEHHsI (U3MUECKUX BEITUUYHH
(Temneparypa, OTHOCUTENbHAs BIAXHOCTh BO3[yXa, CHJia TOKAa, HAIpPSIKEHUE,
ylenabHas TeIUIOEMKOCTh BEIECTBA, COMPOTHBIICHWE MPOBOJHUKA, paboTa H
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA) C MCMOJb30BAaHUEM AHAJIOTOBBIX U IU(PPOBBIX
pubOpOB, 0OOCHOBBIBATH BHIOOP MeETOJa M3MepeHus, (UKCHPOBATH MOKA3aHUS
npuOOPOB, HAXOAUTH 3HAUECHUE M3MEPSEMOI BETMUMHBI C TTOMOUIBIO YCPEAHEHUS
PE3yIBTAaTOB CEPUM U3MEPEHUM U OLICHUBATH MOTPETHOCTh U3MEPEHUM;

IPOBOAUTH HKCIEPUMEHTAJIbHBIE UCCIIEOBAHUS 3aBUCUMOCTEH (PU3NYECKUX
BEJIMYMH (3aBUCUMOCTb JAaBJICHHUsS BO3AyXa OT €ro o0béMa M HarpeBaHUs WIIU
OXJIQXKJICHHUS, UCCIIEAOBaHUE SIBJICHUS TEII000MEHA MPU CMEIIMBAHUY XOJIOJHOUN U
ropsiueii BOJABI, 3aBUCUMOCTH CONPOTUBIEHUS TMPOBOJHHMKA OT €ro JUIMHBI,
IUIOLIAAN TOMEPEYHOI0 CEYEHUS M YACIBHOIO CONPOTUBIICHUS BEUIECTBA
IIPOBOJIHUKA, CHJIBI TOKA, NMPOTEKAOLIET0 Yepe3 MPOBOJHUK, OT HAIPSHKEHUS Ha
IIPOBOJTHUKE, MCCIIEIOBAHHUE MOCIEAOBATEIIBHOIO U IMAPALIEIBHOTO COEAUHEHUN
IIPOBOJTHUKOB): COBMECTHO C Yy4yuTeJIeM (POPMYJIHpPOBaTh 3aJady U THUIIOTE3Y
UCCJIEIOBAHUS, CAMOCTOSITEIBHO IUIAHUPOBATh MCCIEIOBAHUE, CAMOCTOSITEIBHO
coOupaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C HCIIOJIb30BAHUEM HWHCTPYKLHH,
IPEJICTaBISATh MMOJTYYSHHbBIE 3aBUCUMOCTU (DPU3HUECKUX BEJIMYUH B BUJAE TAOJHUIl U
rpaMKoOB, OLEHUBaTh MOTPEIIHOCTH, JeJaTh BBIBOJABI [0 pe3ylibTaTaM
UCCJIeI0BAHNUS;



coOmoIaTh mpaBwia O€30MacHOTO TpyJda mpu paboTe ¢ Ja0OpaTOPHBIM
000pyIOBaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3YUYEHHBIX MPHOOPOB, TEXHUIECKUX
YCTPOMCTB M TEXHOJOTHYECKUX MPOIECCOB C OMOPOM HAa MX omHcaHus (B TOM
YHClie: CUCTEMa OTOIUICHUS JOMOB, TUTPOMETp, MapoBas TypOWHA, amMIIEpMETp,
BOJIbTMETP, CUETUYHK AIEKTPUUECKON IHEPTHH, dJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelIbHbIe  3JEKTPOnpHOOpbl  (IPUMEpPBI), MPEJOXPAHUTENH U HX
NpUMEHEHUEe B OBITY W TEXHUKE, NPUMEHEHUE IOCTOSIHHBIX MArHUTOB,
AJIEKTPOMArHUTOB, AJIEKTPOJIBUTATEIh MOCTOSHHOTO TOKA), MCIOJb3Ys 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBJICHHM, HEOOXOIUMble (PU3UYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA M HW3MEPHUTEIbHBIC
npuboOpsl MO CXeMaM M CXEMaTHYHBIM PHUCYHKaM (KUIKOCTHBIM TEPMOMETP,
TEPMOC, TCHUXPOMETP, TUIPOMETp, JBUTraTellb BHYTPEHHEr0  CrOpaHUf,
ANEKTPOCKOI,  pPEOCTaT), COCTaBJIATh CXEMbl DJJIEKTPUYECKHX Lenel ¢
NOCJIEIOBATEAbHBIM W NApaJJICIbHBIM COEIMHEHHEM 3JEMEHTOB, pasiinyas
YCIIOBHBIE 0003HAUYEHMS AJIEMEHTOB JIEKTPUUYECKHUX LIETEH, UCIOIb30BaTh CXEMBI
U CXEMaTHUYHbIC PUCYHKH H3YYCHHBIX TEXHHUYECKUX YCTPOMCTB, U3MEPUTEIHHBIX
npuOOpPOB U TEXHOJIOTUYECKUX IPOLIECCOB IMPU PEIICHUU y4eOHO-NPAKTUYECKUX
3a/1ay;

IPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHWU B TOBCEIHEBHOM JKM3HM Il oOecredeHus
0e30macHOCTH TIPU OOpaIlleHUH C MPUOOpaMU W TEXHUUYECKHUMH YCTPOWCTBAMH,
COXPAaHEHHUsl 370POBbsI U COOJIIOJIEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKpYKaIOIIEH CpeIe;

OCYIIECTBIATH MOUCK HH(pOpMarmu Guzndeckoro conepkanus B nTepHere,
CaMOCTOSITENILHO  (POPMYJIHpysl TOMCKOBBIM 3ampoc, Ha OCHOBE HMEIOIIUXCS
3HAHWM U CPaBHEHUS OTOJHUTEIBHBIX HCTOYHUKOB BBIJIEIATH HHGMOPMAIIHIO,
KOTOpasi SIBJSIETCS] MPOTUBOPEUNBOM HITM MOXKET OBITh HETOCTOBEPHOM;

UCTIONB30BaTh TPU BBHIMOTHEHUH YUYEOHBIX 3aJaHUN HAYYHO-TIOMYJSPHYIO
JUTEPATYPY (PU3NYECKOTrO COAEpKaHUs, CIIPABOUYHbIE MaTe€pHabl, PECYPChl CETU
WuTepHer, BnaxeTs npuéMaMHu KOHCIEKTUPOBAHUSA TEKCTa, IpPeoOpa3oBaHuUs
uH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE M KpaTKWE YCTHBIE COOOIIEHUS,
0000611ast HOOPMALIUIO U3 HECKOJIBKUX UCTOUYHUKOB (DU3UYECKOTO COAEpKaHus, B
TOM  YWCle MyONMYHO  TPEJACTaBIATH  PE3yJNbTaThl  MPOEKTHOW WA
UCCIIEIOBATENbCKOM 1€ATEIbHOCTH, IPU 3TOM I'PaMOTHO HUCIIOJIb30BATh N3YYEHHBIN
NMOHATUUHBIA ~ ammapar  Kypca  (U3UKHA, CONPOBOXAATh  BBICTYILJICHUE
MIPE3CHTALIUEN;



IIPY BBITIOJTHEHUH y4E€OHBIX MPOEKTOB M UCCIEAOBAHUHN (PU3UIECKUX MPOIIECCOB
pacnpenensiaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHHM C TIOCTABJICHHBIMU
3a/layaMy, CJICAWTHh 3a BBIMIOJIHCHHEM IUTaHA JCUCTBUN U KOPPEKTUPOBATH €TO,
aJIcKBaTHO OIICHWBAaTh COOCTBEHHBIM BKJAJ B JICIATEIBHOCTH TPYIIIHI,
BBICTpAaWBaTh KOMMYHHKAaTHBHOE B3aWMOJICHCTBHE, TIPOSBISS TOTOBHOCTH
pasperaTh KOHQIUKTHI.

K xonny oOyueHuss ¢ 9 knacce npenMeTHbIE pPE3yJbTaTbl HA YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh Y 00YUAIOIINXCS YMEHUI:

UCITIOJIb30BAaTh MOHATHUSA (CHCTEMA OTCYETA, OTHOCUTEIBHOCTh MEXaHUYECKOTO
JBUKEHUS, HEBECOMOCTh U MEPErpy3KH, LIEHTP TAKECTHU, MEXaHUYECKUE BOJHBI,
3BYK, HMH(Qpa3ByK U YJIbTPa3ByK, 3JIEKTPOMAarHUTHbIE BOJHBI, PEHTI€HOBCKOE
U3y4YeHHE, IIKaJla IEKTPOMAarHuTHBIX BOJIH, ICTOYHUKU CBETa, OJIM30PYKOCTh U
JATbHO30PKOCTh, CHEKTPbl MCIYCKaHUS W MOIJIOLIEHUs, anb(a-, Oeta- U raMmma-
U3ITyYEHHUsI, U30TOIbI, sIIEpHAas U TEPMOSACPHAs SHEPreTHKa) U CUMBOIMYECKUI
A3BIK (PU3UKHU IIPU PEUICHUHU YYEOHBIX U IPAKTUYECKUX 3a]1aY;

YBEPEHHO  pa3iuyaTh  SBJICHUS  (pPaBHOMEpPHOE U  HEPaBHOMEPHOE
IPSIMOJIMHEWHOE JBUKEHHE, PaBHOYCKOPEHHOE IIPSMOJIMHEWHOE JBUYKEHUE,
CBOOOIHOE MaJ€HUE TeJl, [BWKEHUE M0 OKPYKHOCTH, B3aUMOJEHCTBUE Tel,
paBHOBECHE MAaTEpPUAIbHOM TOYKH, PEAaKTUBHOE JBUKEHUE, HEBECOMOCTb,
Kojie0aTeNIbHOE  JIBWKEHUE (FapMOHHMYECKHME, 3aTyXalollUe, BbIHYKICHHbIC
Kosie0aHus), Pe30HAHC, BOJIHOBOE JBMKEHHE (PAaclpOCTpaHEHHE U OTPaKEHUE
3ByKa, MHTepdepeHIrs U TUpaKIus BOJIH), NMPAMOJIMHEHHOE paclpoCTpaHEHNUE,
OTPa)XEHHE M IPEJIOMIICHUE CBETA, IIOJHOE€ BHYTPEHHEE OTpPAXCHHE CBETA,
pa3jokeHue Oenoro cBeTa B CHEKTP U CIOKEHUE CIHEKTPAJIBHBIX IIBETOB,
€CTECTBEHHAsl  pPAJUOAKTUBHOCTb, BO3HMKHOBEHHE JIMHEHYaTOro  CIEKTpa
U3IYy4YeHUs]) 1O ONHUCAHMIO UX XapaKTEpHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacno3HaBaTh  MPOSIBIIEHUE  M3YYEHHBIX  (PU3WYECKUX  SABJICHHM B
OKpYXaroleM MHUpe (B TOM yucie (pU3nyeckue sIBJICHUS B MPUPOAE: MPUIUBBI U
OTJIUBBI, ABWXKEHUE TIaHET COJMHEYHOM CHUCTEMBI, PEAKTUBHOE JBUKEHUE YKUBBIX
OpPraHU3MOB, BOCIPHITHE 3BYKOB >KMBOTHBIMHU, 3E€MJIETPSICEHHE, CEHCMHYECKHE
BOJIHBI, LIyHAMU, 3XO0, LIBETA TEJI, ONTUYECKUE SIBJICHUS B IPUPOJE, OMOJIOTHYECKOE
JNEUCTBUE BUIUMOTO, VYIbTPA(PHUOJIETOBOTO U PEHTTEHOBCKOIO U3IYyYEHHU,
€CTECTBEHHBII pagMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJAHOAKTUBHOE
U3Jy4eHHE NPHUPOJHBIX MHUHEPAIOB JEWCTBUE DPAJMOAKTHBHBIX H3JIyYCHHH Ha
OpraHu3M 4YeJOBeKa), MPU 3TOM MEPEBOAUTH MPAKTHUECKYIO 3a7aduy B Y4EOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;

ONMKCHIBATh HU3YyUYEHHBIE CBOMCTBA TeNl W (PU3UYECKUE SIBICHUS, UCIOJIb3YS
¢usznyeckue BeNWYMHBI (CPEAHSAsT W MTHOBEHHass CKOPOCTh Teja IMpH



HEPaBHOMEPHOM JIBU)KEHUH, YCKOpPEHHE, NEPEMEIICHUE MPH PABHOYCKOPEHHOM
OPSMOJIMHEMHOM  JIBIDKEHHM,  yIJoBasi  CKOPOCTb,  LIEHTPOCTPEMHTEIBHOE
YCKOpEHHUE, CHJIa TPEHHsI, CUJIa YIIPYTrOCTH, CUJjla TSHKECTH, YCKOPEHUE CBOOOHOTO
NIAJICHUS, BEC TeJIa, LEHTP TSHKECTU TBEPAOTO TENA, UMITYJIbC TEJa, UMITYJIbC CHIIBI,
MOMEHT CHJIbl, MEXaHHUYECKasi paboTa U MOILIHOCTb, NOTEHIIMAJIbHAS SHEPTUS TENa,
MOJHSTOrO HaJl MOBEPXHOCTHIO 3€MJIM, TOTEHIMATbHAS SHEPTUS CKATOU MPYKUHBI,
KMHETHYECKasi JHEpPrus, IOJIHAs MEXaHW4YeCKas HSHEprusi, MEepHoJ M YacToTa
Kosie0aHul, MepuoJ MaTeMATUYECKOTO U MPYKUHHOIO MasTHUKOB, JIMHA BOJIHBI,
I'POMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, IOKA3aTENb IPEIOMIICHUSA
Cpensl), IMpH ONHWCAHWU TPABUIBHO TPAKTOBaTh  (PU3MYECKUH  CMBICH
UCIIONIb3YEMBIX BEIUYMH, MX OOO3HAYEHUS U €IUHUIBI (U3UYECKUX BETHYHH,
HaXOoJuTh (OPMYJIbI, CBA3BIBAIOLIME AHHYIO (PU3UYECKYIO BEJIMYHUHY C APYTUMU
BEJIMYMHAMU, CTPOUTH I'paUKHU U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYMH;

XapaKkTepu30BaTh CBOMCTBA Ted, (U3NYECKUE SIBICHHS M  IPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUsl SHEPIUH, 3aKOH BCEMUPHOTO TATOTEHMSI, TPUHLIMI
CYNEpIO3ULIMA CHWJI, TMPUHLHI OTHOCUTENbHOCTU ['amunesi, 3akoHbl HproTOHA,
3aKOH COXpAHEHUs MMIYJbCa, TEOPEMY O KMHETUYECKOM SHEpPruM, 3akoH ['yka,
3aKOH bepHyiM, 3aKOHBI OTpPa)KEHUS U TNPEIOMIICHUS CBETa, POpPMYTy TOHKOMH
JIMH3BI, TUIAHETAPHYIO0 MOJEINIb ATOMA, HYKJIOHHYIO MOJIEJb ATOMHOTO S1pa, 3aKOHBI
COXpaHEHUs 3apsiI0BO0 U MAacCOBOI'0 YHUCEN MPH SIEPHBIX PEAKUUSAX, IPU 3TOM
pasnuyaTh CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA U €r0 MATEMATHYECKOE BHIPAXKECHHUE;

CTPOUTH (PU3UUECKHE MOJEIN PEaJbHBIX OOBEKTOB, MPOLIECCOB U SIBJICHUH,
BBIIETISITh IIPU 3TOM CYIIECTBEHHbIE M BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB,
IPOLECCOB, SIBICHUN, MPUMEHATh (UINYECKUE MOJEIH s OObICHEHUs
(U3MYECKUX MPOILIECCOB U PEIICHUsS YYEeOHBIX 3a/1a4;

OOBSACHATH (PU3NYECKUE SBJICHMS], POIIECCHl U CBOMCTBA TE€J, B TOM YHUCIIE B
KOHTEKCTE CHUTyallMil IpPaKkTUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelaTh
KayeCTBEHHbIE 3a/ladyd, B TOM 4YHCJIe TPeOyIOUIMe YHMCIEHHOTO OLIEHUBaHUs
XapaKTEPHBIX 3HAUYCHUU (PU3UYECKHX BEJIUYHUH, MIPU ITOM BBIOMpATH aJIEKBATHYIO
(U3MYECKYI0 MOJIENb, BBISBIATh MPUUMHHO-CIEICTBEHHBIE CBA3M U BBICTPAUBATH
JIOTUYECKYIO0 LEMOYKY pACCYKAEHUM K3 2—3 IIaroB ¢ OMOpPOM Ha M3yYCHHBIE
CBOMCTBA (PU3MUECKUX SIBICHUM, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH;

YBEPEHHO pelaTh pacy€THHIE 3a7jaud M0 M3y4yaeMbIM TeMaM Kypca (PU3UKH,
BBIOMpAsl aJeKBATHYIO (PU3UYECKYI0 MOJIETb, C HCIOJIb30BAHUEM 3aKOHOB U
bopmyI, CBA3BIBAIOMINX (PU3NYECKHUE BEJIMYMHBI, 3aMMCHIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE pEILICHUE 3aJaud, BbBIBIATh HEAOCTAIOUIME WJIA H30BITOYHBIC
JnaHHble, OOOCHOBBIBATH BHIOOP METOJa pELIEHUS 3aJauyd, MHCIOJIb30BaTh
CIPABOYHBIE JaHHbIC, IPUMEHATh METO/bl aHAIN3a Pa3MEPHOCTEM, HUCIOIb30BATh
rpaguueckue  METOAbl  pEelIeHUs  3aJady, MPOBOJUTh  MaTeMaTUYEeCKue



npeoOpa3oBaHMs U PACUEThI, OLICHUBATh PEATMCTUYHOCTD MOTYYEHHOTO 3HAUCHHUS
Gu3NYEeCKOl BETUYMHBI U ONPEACNATh Pa3MEPHOCTh (DU3MUECKON BEINYHHBI,
MOJTyYE€HHOM MPH PEIICHUH 3aauH;

pacro3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO pEUIUTh MpU  [OMOIIU
bu3MYecKuX METOJI0B, M TMpeasiaraTh OPUEHTHUPOBOYHBIM CIOCOO peIlIeHUs, B
ONMCAHWM  HUCCJENOBAHMS  PAaclO3HaBaTh  MPOBEPSEMOE  IMPEINOJIO0KECHHE
(rumote3y), OILIEHWBAaTh MPABUIBHOCTh TMOPSAAKAa TPOBEACHUS HCCIEIOBAHUS,
MHTEPHPETUPOBATH MOJTYUYCHHBIN PE3yJIbTaT;

MPOBOJIUTH OMBITHI MO HAOMIOACHUIO (DU3NUYECKUX SIBJICHUN MM (PU3NYECKHUX
CBOMCTB Ten (M3ydyeHue BTOporo 3akoHa HbroTOHa, 3aKOHA COXpaHEHMsI YHEPTUH,
3aKOHa COXpaHEHMsS HMITyJbca, JCHCTBHE 3aKOHa bepHyM W BO3HUKHOBEHHE
NOIBEMHONW CHJIBI KpbUIa, 3aBUCMMOCTh TMEpHOAa KOJeOaHWW MPYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U JKECTKOCTU TMPYKUHBI U HE3aBUCUMOCTb OT
aMIUIUTYIbl MajbIX KoOJIeOaHWH, NPSMOJMHEHHOE paclpoCTpaHEHHE CBETa,
pa3nokeHue Oenoro CBeTa B CIEKTP, U3YUEHHE CBOWCTB M300paXeHUsI B IJIOCKOM
3epKajie U CBOMCTB M300paKeHHS MpeIMeTa B cOOMparollel JIMH3e, HAOII0eHUE
CIUIOIIHBIX M JUHEWUYATBHIX CIEKTPOB M3IyudeHUs): GOpMyIHpOBaTH MPOBEPIEMOE
OpeanoyiokeHue  (TUIoTe3y) O  BO3MOXHBIX — pe3yjbTaTaXx  HaOJIOJIEHUH,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY W3 M30BITOYHOrO Habopa 00OpyIoBaHMUS,
OTKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOJIBL;

IPOBOJAUTH TPU HEOOXOAMMOCTH CEpPHUI0 TPSAMBIX H3MEPEHHH, Ompeaenss
CpeqHee 3HAaYeHHE U3MEpPSIEeMON BEJIMYMHBI M ONpeAessiss MOTPEIIHOCTb
pE3yNbTaTOB MPSIMBIX H3MEPEHUI, OOOCHOBBIBATH BBIOOpP CIOCOOA M3MEpEHUs
(M3MepUTENBHOTO MPUOOpa);

POBOJNTH KOCBEHHBIEC U3MEPEHUST (PU3NIECKUX BEIUYUH (CPEIHSST CKOPOCTh
U YCKOpEHHE Tejla NpHU PaBHOYCKOPEHHOM JABM)KCHHUHU, YCKOpPEHHE CBOOOHOTO
najicHus, KECTKOCTb  MPYXKUHBL, KOA(P(OUIMEHT  TPEHUs  CKOJIbKEHUS,
MEXaHMUYeCKas paboTa M  MOIIHOCTh, YacToTa H TMEpHoJ  KojecOaHui
MaTEeMaTHYECKOTO W TPYXHHHOTO  MasATHUKOB, (OKYCHOE  pacCTOsSHUE
coOuparomiel JUH3bI W €€ ONTUYecKas CHia, paJAUuOaKTUBHBIA (OH) C
UCIIOJIb30BAaHUEM aHAJOTOBBIX W LU(POBBIX MPUOOPOB: 0OOCHOBBIBATH BHIOOD
METOJla HW3MEpEHHs, IUIAaHUPOBAaThb H3MEPEHUs, CaMOCTOATEIBHO COOMpaTh
HKCMEPUMEHTAJIbHYIO  YCTAaHOBKY,  BBIYMCIATH  3HAYCHHE  BEJIMYUHBI U
aHAJIM3UPOBATh MOJyYEHHBIC PE3yJbTaThl, OIEHUBAS MOTPEIIHOCTh PE3YJHTATOB
KOCBEHHBIX U3MEPEHUN;

IPOBOANUTH IKCIIEPUMEHTAJIbHBIE MCCIEIOBAHUS 3aBHCUMOCTEN (PU3MUECKHX
BEJIMYMH (3aBUCUMOCTh IIyTH OT BPEMEHH NPHU PAaBHOYCKOPEHHOM JBHXEHHH O€3
HAYaJIbHOM CKOpPOCTH, 3aBHUCHUMOCTh CHJIBI TPEHUS CKOJBXKEHHUS OT CHUJIbI
HOPMAJIBHOTO JaBJICHHUS, MEpHoJa KOJIeOaHW MaTeMaTHYeCKOro MasTHHKA OT



JUTMHBI HUTH, OMPEACIICHHE YCKOPEHHUS CBOOOTHOTO TMaJCHHs, HCCICAOBaHUE
W3MEHEHUS BEJIMYMHBI U HAMPABJICHUS WHIYKIIMOHHOTO TOKA, 3aBUCUMOCThH yrja
OTpaXEHUs CBETa OT yrja NaJeHUs, yria MpelIoMJIEHUs OT yria HaJcHUs
CBETOBOTO JIy4ya, HCCJIEJIOBAHME TPEKOB: HU3MEPEHHUE OSHEPIMM YACTHUIIBI I10
TOpMO3HOMY NyTH (110 ¢oTorpadusimM)): COBMECTHO C yUHUTENIEM (POpMYIUPOBATH
3a/layy M TUIIOTE3y MCCIEIOBAaHUs, CAaMOCTOSITENBHO IJIAHUPOBATh MCCIIEJOBAHUE,
CaMOCTOATENIHO COOMPATh AKCIEPUMEHTAIbHYIO YCTAaHOBKY, MPEACTABIATh
MOJIyYCHHBIE 3aBUCUMOCTH (PU3MUYECKHX BEJIMYUH B BUJE TaOMUIl U Tpadukos,
OLICHMBATh MOTPEIIHOCTH, JIeJIaTh BHIBOBI MO pe3yjIbTaTaM UCCIIEeI0BAHNUS;

coOIoaTh MpaBwiia Oe3omacHoro Tpyjaa mnpu padote ¢ 1abOpaTOpHBIM
000pyIOBaHUEM;

XapaKTEePU30BaTh MPUHITUIIEI TCUCTBUS U3YYCHHBIX MPHUOOPOB, TEXHUUECKHUX
YCTPOMCTB M TEXHOJOTHYECKUX TMPOIECCOB C OMOPOM Ha MX OmMHCcaHus (B TOM
YHCle: CHUIOMETp, JTATYMKU TOJOKEHHUS, PACCTOSHUA M YCKOPEHHS, pakera,
9XO0JIOT, OYKH, MEPUCKOIN, (oToamnmapar, MUKPOCKOI, TEJIECKOI, OINTUYECKUE
CBETOBOJIbI, CHEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), MCHOJNIb3ys 3HAHUS O
CBOMCTBax (PU3MYECKUX SIBJICHUN U HEOOXOIMMBbIE (DU3NUECKUE 3aKOHOMEPHOCTH,
UCIIOJIb30BAaTh CXEMBbl M CXEMAaTHYHbIE PUCYHKH HW3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HU3MEPUTENBHBIX MPUOOPOB M TEXHOJOTMUYECKHX MPOIECCOB MpHU
pelieHnd y4eOHO-MPAaKTUYECKUX 3a/lady, ONTHUYECKUE CXEMbl ISl MOCTPOCHUS
M300paKEHUM B TUIOCKOM 3€pKajie ¥ COOUparonieit JINH3E,

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMAIIMIO O TPUMEPAX) MPAKTHIECKOTO
UCIIOJIb30BaHUsI (PU3NYECKUX 3HAHUN B TMOBCEJIHEBHOM >KM3HU ISl oOecreueHus
0e30macHOCTH TIPU OOpaIlleHUH C MPUOOpaMU W TEXHUYECKHUMH YCTPOUCTBAMH,
COXpaHEHHUs! 370pOBbS U COONIOACHUS HOPM 3SKOJOTUYECKOrO TOBEACHHUS B
OKPYKaIOIIEH CpeIE;

OCYIIECTBJIAThH MOUCK UHMOpMaIuu Gu3nyeckoro cojepxkanus B UutepHere,
CaMOCTOATENHEHO (HOPMYIUPYSI TTOMCKOBBIN 3aMpoC, HAXOJUTh MYTH OIPEACICHUS
JIOCTOBEPHOCTH TMOJYYEHHOH HH(GOPMAIMKM HA OCHOBE HMMEIOLIUXCS 3HAHUW WU
JIOTIOJTHUTEIbHBIX UCTOYHUKOB,;

WCIIOJI30BaTh TPU BBHITIOTHEHUN YYEOHBIX 3aJaHUN HaydHO-TIOMYJISPHYIO
JUTEPATYPy (DU3NYECKOTO COACpIKAHUS, CIPABOYHBIC MAaTEPUANIBI, PECYPChI CETU
WNuTepHeT, BianeTh npuéMamMu KOHCIEKTHPOBAHUS TEKCTa, MPEeoOpa3oBaHUS
nH(pOpMaIKU U3 OJTHOM 3HAKOBOW CHCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
nH(OpPMAITUU U3 HECKOJIBKUX HMCTOYHHKOB (PU3MUECKOTO COJEpPKaHUS, MyOIUIHO
MIPECTABIIATh PE3YyIbTAThl MPOSKTHON MM MCCIIEIOBATEIBCKON AEATEIHLHOCTU MIPU
3TOM TIPaMOTHO MCIIOJb30BaTh M3YYCHHBINM MOHITUWHBIM ammapar u3y4aemMoro



pa3nena (U3MKA W COMPOBOXKIATh BBICTYIUICHHE IMpE3eHTaluell C y4éToMm
0COOEHHOCTEH ayTUTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
HanmeHnoBaHMe pa3aeioB U TeM (uudposBbie)
Ne /it Kourpoannsie Ilpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. ®u3nka u eé posib B NO3HAHUM OKPY:KAKOIIEro MUpa
1.1 ®du3nka — HaykKa O IpupoJie 2
1.2 ®uznuecKue BEITUUYUHbI 4 3
1.3 EcTecTBeHHO-Hay4HBIN METOJI TO3HAHUS 2
Htoro no paznemny 8
Pa3nes 2. [leppoHayaibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
2.1 CrpoeHue BemiecTsa 2 1
JIBH>KeHue U B3aUMOJICHCTBUE YaCTHI]
2.2 4 2
BelIeCTBa
2.3 ArperatHble COCTOSIHUS BEILIECTBA 1
Hroro no pazneny 7
Pasnen 3. /IBu:keHne U B3auMoaeiicTBUE TeJl
3.1 MexaHnuecKkoe IBIKESHIE 10 2
3.2 HNuepuus, Macca, IIIOTHOCTH 9 1
3.3 Cuia. Bune! cun 15 1 3
Hroro no pazneny 34
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
4.1 Hasnenue. Ilepenaya naBieHus TBEPABIMU 5 2




TCJIaMU, XXUJKOCTAMHU U radaMu

4.2 JlaBieHue KuJKOCTU
4.3 ATMochepHoe 1aBJICHHE 5 1
44 HCI/ICTBITI.C XKHUJKOCTHU U Ta3a Ha 12 3
MOTPYXEHHOE B HUX TEJO
Hroro no pazgeny 28
Pa3zgea 5. Pa6ora u MOIIHOCTH. JHEPrUust
5.1 PaboTa 1 MOITHOCTH 6 1
5.2 [IpocThie MexaHU3MBbI 2
5.3 MexaHuueckasi JHEpIrust 1
Wroro no pasaeny 19
Pa3nes 6. [loBTOpuTe1bHO-00001IaK0IM I MOYJIb
6.1 IToBTOpUTENBEHO-00001IAIOLTNI MOTYITH 6
Hroro no pazgeny 6
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 23




8 KUIACC

KoanuectBo yacos DJIeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM uudpoBbIie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. TeruioBble siBjieHUS
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 6
1.2 TenuioBbIe MpoLECCHI 33 1 6.5
Wroro no pasaeny 39
Paznen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
)1 DneKTpuuecKue 3apsabl. 3apsHKeHHbIE Tea 9 |
' U X B3aMOJICHCTBUS
22 IToCTOSIHHBIN DIIEKTPUYECKUN TOK 31 1 10
2.3 MarsuTtHbIe SIBICHUS 11 4
24 DIIeKTpOMarHuTHask UHIYKIUS 7 1
Hroro no pazgeny 58
Pa3nea 3. [loBTOpuTe1bHO-0000 1AM MOAYJIb
3.1 [ToBTOpUTENTEHO-0000IIAOIIHI MOTYITH 5
Hroro no pazneny 5
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 22.5




9 KUIIACC

KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB 1 TeM (uudpossbie)
Ne n/m Kourpoububie IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. Mexanuveckue siBJIeHUsI
MexaHnueckoe IBHKEHUE U CIIOCOOBI €ro
1.1 30 1 4
OMHCAHUS
1.2 B3aumoneiictBue Ten 18
1.3 3aKOHBI COXPAHECHUS 15 1 2
Htoro no paznemny 63
Pa3nen 2. Mexannveckue KoJie0aHusi H BOJTHBI
2.1 Mexannueckue KoneOaHus 8 3.5
22 MexaHnueckne BOJIHBI. 3BYK 10 3
Hroro no paszneny 18
Pa3nes 3. DinekTpoMarHuTHoe noJie U 3J1eKTPOMATrHUTHBIE BOJIHBI
31 DNEeKTPOMarHuTHOE MOJIE U 6
’ AIIEKTPOMArHUTHBIEC BOJIHBI
Wroro no pazmeny 6
Pa3nes 4. CBeToBbI€ SIBJICHHUS
4.1 3aKOHBI paCIIPOCTPAHEHUs CBETA 8 2
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI

4.3 Paznoxxenue 6emnoro cBera B CIEKTP




Hroro no pazneny 16
Pa3gen 5. KBanToBbI€ IBJICHUS
5.1 Hcnyckanue v morjomnieHue cBeTa aToMoOM 1
5.2 Crpoenue aTOMHOrO siApa
5.3 SnepHbie peakuuu
Hroro no pazgeny 16
Pasnen 6. [loBTOopuTe 1bHO-00001IAK0IIMIT MOAYJIb
6.1 Mexanuueckue siBJIeHUS (TOBTOPUTEIBHO- 6 3
) 00001IaI0ITNIT MOTYITh)
62 TennoBbie siBIeHUS (IOBTOPUTEIBHO- 3
' 00001IarOIIUI MOTYJIb)
6.3 DNEeKTPOMarHUTHBIE SIBICHUS 3 1
’ (TTOBTOPUTETHHO-0000ITAOIIHI MOYIIb )
6.4 CBeToBBIC SABJICHUS (TIOBTOPUTEIHHO- | |
' 00600IIAOIINI MOTYITH)
6.5 [ToBTOpHUTENBHO-0000IIAIOIIIIT MOTYITH 4
Hroro no paszueny 17
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 136 26.5







IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

®du3uka — HayKa o npupoze. SBnenus
IIPUPOJIBI

KoaudecTBO 9acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

duznueckue ABICHUS
®dusznyeckue BeJIMYuHbl. Pa3MepHOCTD.

Ouznyeckue npudopsl. [lorpenrHoctu mpu
MPSIMBIX U3MEPEHUSAX

VYpok-uccnenosanue "M3mepenne
JUHEHHBIX pa3MepOB TeJ U MPOMEKYTKOB
BpeMEHH"

JlabopaTtopHast pabota "H3mepenne
00BbEMa KUIKOCTH U TBEpAOTO Temna"
JlaGopatopHas pabota "OnpezneneHue
pa3MepoB Maibix Ted. Merop psiioB”
Meroas! Hay4yHOrO 1o3Ha"us. Onucanue

(bU3HYECKUX SIBICHUHN C TTOMOIIIBIO
mMoaenein

VYpok-uccnenoanue "[IpoBepka
TUIOTE3bl: JAbHOCTD MOJIETA IIApHKa,
MYIIEHHOT0 FOPU30HTAJIBHO, TEM OOJIbIIIE,
yeM OoJibliie BhICOTA ITycKa"

Ctpoenue BemecTBa. OMbITHI,




10

JTOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE
BELIECTBA

JlaGopaTtopHnas pabora "OrneHka 1uamerpa
aToOMa METOJIOM PSIOB (C UCHOJIB30BAHUEM
dotorpaduii)"

11

Ypok-uccnenoranue "Hadmonenue
TEIJIOBOTO paciupeHus ra3oB. ONbITH 110
0OHapyKEHHIO IeUCTBUS CUIT
MOJIEKYJIIPHOTO IPUTSKEHUS"

12

13

14

JBmxxenne gactuil Bemiecta. duddysus.
bpoyHOBCKOE IBH>KEHHUE
VYpok-uccnenosanue "Habmroaenue n
00BbsICHEHHE OPOYHOBCKOTO JIBUKEHUS U

nuddyzun"
B3anmopeiicTBre yacTUI BELIECTBA:
MPUTSKEHUE U OTTAJTKUBAHUE

15

ArperaTHbIe COCTOSIHHSI BEIIECTBA.
Oco0eHHOCTH arperaTHbIX COCTOSTHUMN
BOJIBI

16

17

18

Mexannueckoe asuxenue. 11yTs,
TPAeKTOPHS, IEPEMEILICHHE
PaBHOMEpHOE M HEPABHOMEPHOE
nBuxeHne. CKopocThb

HaxoxJieHne ckopocTH, IyTH U BPEMEHHU
IIPY paBHOMEPHOM IPSAMOJIMHENHOM
JBUKEHUHU

19

JlabopaTtopHast pabota "Onpeznenenue
CKOpPOCTH PaBHOMEPHOTO JBHKEHUA"




['paduku npsAMOTUHEHHOTO PABHOMEPHOTO

20
JIBI>KECHUS

)1 Pemenue 3anaud no teme "Pacyer cpeanen
ckopocth"
JlaboparopHuas pabota "OnpeneneHue

22 CpeIHEel CKOPOCTH CKOJIBKEHUs OpycKa
WJIM IIapyKa 10 HAKJIOHHOM miockocTr"

3 OTHOCUTEIBHOCTD IBMKEHHS. CII0KEeHHE
CKOpOCTEW MpH NapaJUIeTbHOM JIBUKEHUN
[Tomyuenue u ananu3 rpaduKoB

24 3aBUCHUMOCTH MYTH U CKOPOCTHU ABMKECHUS
OT BpEeMEHHI
Pemenue rpadguueckux 3aaad mo Teme

25 "Mexanuka. PaBHoMepHOE
NpsIMOJIMHEITHOE IBUKEHUE"

26 SBnenue nHepuMH. 3aKOH HHEPLIUU
BzaumopencTeue Ten Kak npuurMHa

7 M3MEHEHUs1 CKOpocTU. Macca Tena Kak
Mepa UHEPTHOCTH Teja Mpu
MOCTYIATEeILHOM JABUKCHUHU

73 Ypok-uccnenosanue "CpaBHeHUE Macc 10
B3aUMOJICUCTBUIO TEN"

29 II;moTHOCTE BemecTBa

30 JlaGopatopHas pabota "OnpezneneHue
IJIOTHOCTH TBEpAOTO Tena'

31 Pemenne 3amau mo teMe "Macca Tea.
IImorHOCTH BemecTBa"

32 Cwmecu u crutaBel. [ToBepxHOCTHAS U




JIMHEHAs MIIOTHOCTD

[ToaroroBka K KOHTPOJILHOU paboTe MO
teme "duznka — HaykKa 0 IpUpoJe.

33 [TepBoHavanbHBIE CBEICHUS 00 aTOMHO-
MOJIEKYJIIPHOM CTPOEHHUHU BEIIECTBA.
Mexanuka"

KonTtponbsHas padora no teme "®duznka —

34 Hayka o npupoje. [lepBoHauaibHbIe
CBeZIeHHs 00 aTOMHO-MOJIEKYJISIPHOM
CTpOoeHUU BeniecTBa. Mexanuka"

35 Cuina. SIBnenune Tsarorenus. Cuiia TSKECTH

36 N3o0paxenue cwit. Pemenne 3amay mo
teMme "OrnpeneneHue cuibl TxecTH"

37 Cuna ynpyroctu. 3akoH ['yka

38 Bec tena. U3smepenune cui. JluHamomeTp
Ypok-uccnenoBanue "Habmonenue

39 M3MEHEHUS CKOPOCTH IIPU
B3aMMOJICHCTBUU TEI"

40 Pemenue 3anay no teme "Cumna ynpyrocTu.
Bec tema"

JlaGopaTtopHas pabota "OMBITHI,

41 JIEMOHCTPHUPYIOITHE 3aBUCUMOCTh
pacTspkeHus (aeopmariiu) NpyKUHbI OT
MIPUIIOKEHHOM CHIIBI"

42 Cuna tpenus

43 Cnoxenue cuil. PaBHozecTByomas cuia

44 Pemenne 3amau no teme "CiiokeHue CHUIL.

PaBHopelicTByromas cuna"




Penrenue 3amau mo teMe "B3aumMmonelicTeue

45
ten. Cuibl B MeXaHuKe"
Pemenue 3amaud no teme "Cuna tpenus'.

46 Ypok-uccienoBaHue 1o Teme
"NccneqoBaHue 3aBUCUMOCTH CHJIBI
TPEHUS OT IUIOIIAU COTPUKOCHOBEHUS"
JlaGopaTtopHas padota "OnbITHI,
JEMOHCTPHUPYIOIINE 3aBUCUIMOCTh CHIIBI

47 TPEHUS CKOJILKEHUS OT CHJIBI JIABJICHHUS 1
XapakTepa CONMPUKACAFOITNXCSI
MoBEepxXHOCTEH"

43 Pemenue 3agau mo teme "B3aumMopeiicTBue
tes. Cuibl B MexaHuke"

49 KonTponbHas pabora no teme
"B3aumonerictaue Tea"

50 JlaBneHne TBEPIABIX TEN

51 Ypoxk-skcnepumenT "CrocoObl
OTpeieNICHUs JaBJIEHUs TBepAoro Tena'

57 VYpok-uccnenoBanue "3aBUCUMOCTh
JIaBJICHUS ra3a oT TeMIepaTypsl”

53 JlaBiieHre KUJIKOCTEH U Tra30B. 3aKOH
ITackans

54 ITHeBMaTHUeCKHE yCTPONCTBA

55 3aBUCUMOCTbD JIaBJICHUS KUJIKOCTH OT
II1yOUHBI

56 [M'uapocTaTdeckuii mapamaokc

57 VYpoxk-nipoekT "U3yuenne cooOmaronmxcs

cocyaoB"




Ypok-koubepenmus "I uapaBindeckue

58 |
MEXaHU3MBbI

59 Hcnonp30BaHre BHICOKUX JaBICHUN B
COBPEMEHHBIX TEXHOJIOTHUSIX

60 Pemenue 3agau nmo treme "JlaBnenue
KUIKOCTH"

61 ATMocdepa 3emMiu 1 IPUYHHBI €€
CYILLECTBOBaHUS

62 VYpok-uccnenosanue "l[IposiBinenue
JercTBus atMocepHoro naBiaeHus"

63 Wzmepenune atMmochepHOro naBiIeHuUS.
OneitT Toppuuennu
3aBUCHUMOCThH aTMOC(HEPHOTr0 JaBICHUS OT

64 BBICOTHI HaJl ypoBHeM Mops. [Tpubopsr st
WU3MEPEHHS aTMOC(EPHOTO JTaBIICHUS

65 bapometp-anepoun. AtmochepHoe
JIABJICHUE Ha PA3JIMYHBIX BBICOTAX

66 BritankuBaromas cuna. 3akoH Apxumesa

67 Pemenne 3agau no teme "3akoH
Apxumena"
Ypok-uccnenoBanue

63 "JKcrepUuMeHTaIbHOE OOHApYKEHHE
JIEMCTBHUS )KUJIKOCTHU U Ta3a Ha
NOTPYKEHHOE B HUX TeNOo"
JlaGopaTtopHas pabota "Onpenenenue

69 BBITAJIKMBAIOIEH CHIIBI, IEUCTBYIOIIEH HA

TEJO0, IOIPY>KEHHOE B JKUJKOCTb"

70

II;maBanue ten




JlaGopaTtopHast pabdota "HcciaenoBanue

71 3aBHCHMOCTH Beca Teja B BOAE OT 00beMa
NOTPYKEHHOMN B KHUIKOCTb 4acTu Tesa"

72 BosnyxonnaBanue. [1naBanue cygoB

7 Pemenne 3amad no reme "3akoH
Apxumena. YciaoBus niaBaHus ten'"
Pemenne 3agau mmo teme "JlelictBrue

74 JKUJIKOCTH U Ta3a Ha TOTPY>KEHHOE B HUX
Teno"
Vpok-npoekt "KoHctpynpoBanue

75 apeoMeTpa WM JIOJAKU 1 OTpeIeTICHUE
rpy30M0abEMHOCTH"
[ToaroroBka Kk KOHTPOJIBHOM pabOTe MO

76 teMe "JlaBieHue TBEpAbIX Tell, KUAKOCTEN
" ra3oB"

77 KonTponbHas pabora no teme "JlaBienue
TBEPJIBIX TeJ, )KUIKOCTEH U Ta3oB"

78 Mexanuueckasi paboTa

79 MoIHOCTh

20 Pemenue 3a1ay Ha onpenenenue paboTh U
MOIIIHOCTH

81 PaGota cuiibl TSKECTH M CUITBI TPEHUS
Pemenue 3amau mo teme "Padota cuiisl

2 TSOKECTH U cuitbl TpeHus" /Beepoccuiickas
poBepoYHasi paboTa Mpu MPOBEICHUH C
WCITOJIh30BaHUEM KOMITBIOTEpa

23 VYpok-uccnenoBanue "Pacuétr MOIIHOCTH,

pa3BUBaEMOM MPHU MOIBEME IO JIeCTHHIIE"




84

HpOCTLIe MEXaHU3MBbI

85 MowmenT cuisl. [IpaBuno MoMeHTOB
JlaGopaTtopHas pabota "M3y4ueHue npaBuia

86 pblyara JJis MoJBUKHOTO U HEMOABUKHOTO
0J10K0B"

87 "3o0s10TOC NIPaBWIIO" MEXaHUKU

28 Ypok-nipoekt "IIpoextupoBanue
MOJIMCIIACTOB C 33JJaHHBIMU NapaMeTpaMu”
Ypok-konpepennus "IIpocteie

89 MEXaHHU3MBI B OBITY, TEXHHUKE, JKUBBIX
opranuzmax"

90 Koaddurment nose3noro neicTpust
MPOCTBHIX MEXaHU3MOB
JlaGopaTtopHast pabota "Onpezaenenne

91 KIIJI moaBM>XKHOTO M HEIOABHIKHOTO
6110K0B"

90 Mexannueckas sHeprus. Knnernueckas u
MOTEHITUATbHAS DHEPTUS

93 3aKOH COXpaHEHUsI MEXaHUYECKOM
SHEPrumn
Ypok-3KCriepuMeHT "IKCIEPUMEHTAIBHOE

o4 onpeJieJIeHuE N3MEHEHUS! KHHETUYECKOU 1
MOTEHIIUATHHON YHEPTHH MPU CKATHIBAHUN
TeJa M0 HAKJIOHHOM MIOCKOCTH"

95 [ToaroToBKa K KOHTPOJIBHOM paboTe MO
teme "Pabota u MoutHOCTh. DHEprus"

96 KonTponbhas pabota no reme "Pabota u

MOIIHOCTB. DHeprus" /Beepoccuiickas




IpoBepoyHas paboTa IpHU NPOBEIECHUH Ha
OyMa)KHOM HOCHUTETIE

PaboTa ¢ TekcTaMu Mo TeEME

97 1
"MexaHndeckoe aBrKeHue"

08 Pabota c rexctamu o Teme "Ctpoenue 1
BelecTna”

99 Pa6ota c Tekctamu 1o Teme "Cuibl B 1
npupoze"

100 PainTa C TEKCTaMH I10 TeiMe "IlaBneHue |
TBEPIBIX TEJ, )KUJIKOCTEH U ra30B"

101 Pabora ¢ Texctamu o reme "Oueprus" 1

102 Pa6ota c Texcramu 1o Teme "IIpocTsie |
MEXaHU3MBbI"

OBUIEE KOJIMYECTBO YACOB I10 102 73

I[TPOTPAMME




8 KUIACC

KosnnuyectBo 4yacos DJIEeKTPOHHbBIE
Ne ara ugposbie
/i Tema ypoka Beero Konrpoabnbsie IIpakruuyeckue iyt{ennﬂ :)Iﬁlil:ll;OBaTeﬂbﬂble
padoThI padoThI pecypenI
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U X ONBITHBIE 1
MOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJT 1
3 Mopenu TBepaOro, KUAKOTO U |
ra3o00pa3HOro COCTOSIHUH BEIIeCTBa
Ypok-koHpepenmnus "Kpucraimmnaeckue u
4 amopdusie Tena. ['paden. [lomyuenue 1
HCKYCCTBEHHBIX aiMa3oB"
5 CmauuBaHue ¥ KanWIISIPHOCTD. |
[ToBepXHOCTHOE HATS)KEHUE
TemoBoe paclIupeHue U CxaTtue 1
TennoBoe neukenue. Temmeparypa 1
TemnepaTypHble Kbl 1
9 BuyTpenHsist sHeprus u cnocoObl eé 1
U3MEHEHUS
10 Buns! Tennonepenaun 1
Vpoxk-koupepennus "McrnonpzoBanue
11 TEIUIOBBIX CBOWCTB BEIIECTB U MAaTEPUAJIOB B 1
LesiX dHeprocoepexeHus"
12 KonnuecTBO TEeIoThl. Y aenbpHasa |

TCIINIIOEMKOCTD




13

14

15

VYpoxk-uccienosanue "[IpoBepka runoresbl
JTUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOMKA
KUJKOCTU B TEPMOMETPUUIECKOMN TPyOKE OT
TeMneparypol"

YpaBHEeHUE TEIIOBOTO OanaHca.
TennooOMeH U TEIUIOBOE paBHOBECHE. 3aKOH
Herorona—Puxmana

JlaGopaTtopHas padora "HcciaenoBanue
SIBJICHHS TETUIOOOMEHA MPY CMEITUBAHUN
XOJIOJIHOM U ropstyeit BobI"

16

Pemenue 3amau no reme "TemioooMeH u
TEIJIOBOE paBHOBecHE"

17

18

19

JlabopaTtopnast pabora "Onpeznenenue
KOJIMYECTBA TEIUIOTHI, IIOJTYYCHHOTO BOJIOMH
IIPH TETI0O0OMEHE C HarpeThIM
METaJUTMYECKUM IIWIHHAPOM"

[TnaBrneHue u OTBEpAECBaHHE
KPUCTALTMYECKHUX BEIIECTB. Y AeNbHAS
TEIUIOTA TUIABJICHUS

Pemienne 3amad mo teme "[InaBneHue u
OTBCPACBAHUC KPUCTAJUIMYCCKUX Ten"

20

JlabopaTtopHas padora "Omnpeneineaue
patop p p
YAEIBHOM TEIJIOTHI TUIaBIEHUS JIbaa"

21

22

VYpok-uccnenoBanue "CpaBHEHHE MPOLIECCOB
IJIAaBJICHHUA KPUCTATINIMYCCKUX TCI U
pa3MsArdeHus Mpyu HarpeBaHUU aMop(HBIX

Tex"

[TapoobpazoBanue 1 KOHICHCAITHS.




Ucnapenue

Kunenue. Y nennHadg Tensora
napooOpa3oBaHus. 3aBUCUMOCTh

23 TEeMITepaTyphbl KUIIEHHUS OT aTMOCHEPHOTO
JIaBJICHUS

24 Pemenue 3amau mo Teme "TlapooOpa3oBanue
1 KumneHue"
VYpok-uccnenoranue "O0bsicHEHNE

25 3aBUCHUMOCTH TEMIIEpATypbl KUIIEHUS OT 1
naBieHus"

26 HacpImeHHbIif 1 HEHACHIIICHHBIN map.
BrnaxnocTs Bo3ayxa
BitasxxHOCTB BO311yXa U €€ U3MEPEHHUE.

27 JlaGopatopHas pabota "OnpezneneHue 0.5
OTHOCHUTEJIbHOM BJIAXXHOCTHU BO3ayXa"

28 Pemenne 3amau nmo teme "BiaxxnocTs"
Pemenue 3anau v ananus cutyamuu,

29 CBSI3aHHBIX C SBIICHUSIMU HCTIAPEHUS U
KOH/JICHCAllUU

30 DHeprus TOIIMBA. Y IeJbHas TEII0Ta
CropaHus

31 [TpuHIIUTIBI paOOTHI TEIIJIOBBIX ABUTATEIICH

1 [TapoBas TypOuHa. /[Burarens BHyTPEHHETO
CropaHus

33 KIIJI TenmoBoro aBuraress

34 Pemenue 3agau mo reme "KIIJ] TermioBoro
nsurareis"”

35 Ypok-koHpepenius "TemioBsie qBUTATETN




Y 3aluTa OKpyXaromeu cpeab”

36 TenioBble OTEPHU B TEIIOCETSX

37 3aK0H COXpaHEHUs U MIPEBPAILCHHS YSHEPTUU
B MEXAaHWYECKUX U TEIUIOBBIX IPOLIeccax
[ToaroToBKa K KOHTPOJIBHOM paboOTE MO TEME

38 "TeruoBkle ABICHUA. M3MeHeHne
arperaTHbIX COCTOsSIHMI BemecTna'
KonTtponsHast padora o Teme "TemmoBbie

39 sIBJICHHS. VI3MEHEeHHe arperaTHbIX
COCTOSIHM BelrecTna"

40 DnekTpuzanus Tei. JIBa pona 3apsios
VYpok-uccnenosanue "Mccnenopanue

41 CIoco0O0B pa3IUYHBIX BEIIECTB
Ha’JIeKTPU30BbIBATHCA"

42 B3aunmopeiicTBre 3apsyKeHHBIX Tell. 3aKOH
Kynona
Onektpuueckoe nojie. Hanpspk€HHOCTD

43 anekTpudeckoro noss. [Ipunuun
CYMEPIIO3UITUH ICKTPUUECKUX MO

44 Hocurenu snekTpuyeckux 3apsioB.
DnemeHTapHbId 3apsia. CTpoeHue aroMa

45 3aKOH COXpaHEHUs AIEKTPUUECKOT0 3apsiaa

46 [IpoBOIHUKY, TUDTIEKTPUKH U
MOJTYITPOBOTHUKH

47 Ypok-koHpepeHIus "DneKTpu3anus B
MMOBCEAHEBHOM KU3HN"

43 Pemenue 3amad no teme "3aKoH COXpaHEHUS

AIIEKTPUYECKOro 3apsaaa’




DnekTpuyeckuii Tok. MICTOUHUKH

49 1
AIEKTPUUYECKOTO TOKA
VYpoxk-uccinenosanue "MccnenoBanue

50 JICUCTBUS JICKTPUUYECKOTO MOJISI Ha 1
MPOBOJHUKYU U JUAIEKTPUKHU"

51 DNEeKTPUYECKUM TOK B METaJLIax 1

52 DJIEKTPUUYECKUI TOK B )KMIKOCTAX U razax 1

53 DJeKTpuyecKas 1erb 1

54 Cwuiia Toka. AMriepmerp 1

55 DnekTpuueckoe HanpskeHue. Boinbtmerp 1
JlaGopaTtopnast pabora "COopka u

56 UCIBITaHUE 3JIEKTPUUECKOH 1eH 1
MOCTOSTHHOTO TOKa"

57 3aBUCUMOCTD CUJIBI TOKA OT HANPSIKEHUSL. |
3akoH OMa aJid yyacTka 1enu
JlaGopaTtopHast pabora "HccnenoBanue

53 3aBUCHMOCTH CUJIbI TOKA, TPOTEKAIOLIETO |
yepe3 pe3ucTop, OT HAMPSKEHUs Ha
PE3UCTOPE U CONIPOTUBJIEHUS pe3ucTopa’

59 DIIeKTPUUECKOE COMPOTUBIIEHUE. Y ICIIBHOE 1
COTIPOTHBIICHUE

60 JlaGopaTtopHast pabota "Onpeznenenne 1
YAEIBHOIO CONIPOTHUBIICHHS IPOBOAHUKA"

61 Pemenue 3amgau o reme "DiekTpruecKkoe |
COIPOTHBIIEHHUE. Y IEIbHOE CONIPOTUBIIEHUE"

62 Pemenne 3amay mo reme "3axkod Oma" 1

63 [TocnenoBarenbHOE U apalIEIbHOE !

COCAMHCHUA MTPOBOAHHUKOB




64

65

66

JlaGopaTtopHas pabota "IIpoBepka npaBuia
CJI0’KEHHUsI HANIPSKEHUN NTpU
[IOCJIE0BATEIbHOM COEJMHEHUH JIBYX
pe3uctopoB”

Penrenue 3amad mo reme
"[locnenoBaresibHOE M TapaIeIbHOE
COEIMHEHUS IPOBOIHUKOB"

JlaboparopHas paboTta "IIpoBepka npaBuina

JUTSL CUJIBI TOKA MPU NapasuieIbHOM
COCJIMHEHUH PE3UCTOPOB"

67

Pemenue 3a1ay Ha npumeHeHue 3akoHa OMa
JUTSL pa3JIMYHOTO COSAMHEHUS TPOBOTHUKOB

68

69

70

OJ1C 1 BHyTpEeHHEE CONTPOTUBJICHHE
WCTOYHMKA TOKa. 3akoH OMa U1 [OJIHOH
e

Pemenne 3amgau no reme "OJ[C, BHyTpeHHEe
COTMPOTHBIIEHNE UCTOYHHKA TOKA. 3akoH OMa
JUIS TIOJIHOH mernu”

JlaGopatopHas pabota "Onpeanenenne 3/C
Y BHYTPEHHETO CONMPOTUBJICHHS HCTOYHHUKA
ToKa"

71

72

73

[TpaBuna Kupxroda

JlaGopatopHas pabota "IIpoBepka npaBui
Kupxroga"

Ypok-uccnenosanue "M3ydyeHne BoJIbT-
aMIIEPHBIX XapaKTEPUCTUK HEITMHENHBIX
DIIEMEHTOB"

74

PaGoTa snexkrpruueckoro Toka. MomHoCTh




75

OJICKTPHUYCCKOI'0 TOKa

JlaGopaTtopHast pabora "Ornpezenenue
paboThI U MOIITHOCTH AJIEKTPHUYECKOTO TOKA"

76

77

78

79

80

3akon [[xoyns-Jlenna. ITorpeburenn
AIIEKTPUYECKOro Toka. KopoTkoe 3ampIkanue

Ypok-koupepenmus "OObsiCHEHUE U
NPUHIUI JSHCTBUS JOMAITHUX
AJIEKTpOHArpeBaTeIbHbIX IpUOOpPOB"

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
"DnekTpuuecKue 3apsaabl. 3apsHKEHHbIE Tena
U UX B3auMonencTus. I1ocTOSIHHBIN
SJIEKTPUYECKUM TOK"

KonTtponpsHast pabora o Teme
"DnexTpuyeckue 3apsaapl. 3apsHKEHHBIE Tela
U uX B3aumojaeucTBus. IlocToSHHBIN
anekTpuueckuii Tok" /Beepoccuiickas
npoBepoyHas paboTa Mpu MPOBEAECHUH C
HCITOJIb30BaHUEM KOMIIBIOTEpA

ITocTostHHBIE MarHUTEL. MarHuTHOE I10JI€
3eMIIM ¥ ero 3HauCHHUE JJIA )KM3HHU Ha 3emite

81

VYpok-uccnenosanue "M3yuenune
MAarHUTHOTO IOJII IOCTOSHHBIX MAarHUTOB
MpU UX 0OBbETMHEHUH U Pa3JICIICHUH.
Buszyanu3zanus nosist HOCTOSHHBIX MarHUTOB"

82

83

OneiT Opcrena. MarautHoe nose
JJIEKTPUYECKOr0 TOKa

OnbIT AMnepa. MarHuTHoe I10JIe KaTylIKH €
TOKOM. HpI/IMeHeHI/Ie OJICKTPOMArHuToOB B




TECXHUKE

Cuna Amnepa u omnpeneneHue eé

84
HaIpaBJICHUS

25 Pemenue 3amgau no reme "Cuiia Ammnepa u
omnpezeneHue e€ HarpaBieHus"
DNEeKTPOABUTaTEIh OCTOSIHHOTO TOKA.

86 Hcnonb3oBanue 21eKTpoABUTATEIEH B
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE

g7 JlaboparopHas paboTta "M3yuenue nerictBus
MarHUTHOTO TOJISl Ha MPOBOAHUK C TOKOM"

28 Ypoxk-koudepennus "[Ipakruueckoe
IPUMEHEHHUE IeKTpoABUraTeei"

29 JlaboparopHas pabota "KoHcTpyrpoBaHue u
u3ydeHue padoThl dNeKTpoaBUraTens"

90 JlaGopatopHas pabota "U3mepenue KI1/]
3JIEKTPO/IBUTATENIbHON YCTAaHOBKU"

01 OmnpiTel @apasesi. 3aKOH JIEKTPOMArHUTHON
nHaykuun. [pasuio Jlenna
VYpok-uccnenosanue "HccnegoBanue

92 W3MEHEHUH 3HAaYeHUsI U HATIPaBIICHUS
WHIYKIIMOHHOTO TOKA"

Pemenne 3agau no teme "3akoH

93 AIIEKTPOMArHUTHOM UHAYKIMU. [IpaBuio
Jlenma"

94 Dnektporereparop. CrocoOsl MoTydeHUs
AJIEKTPOIHEPTUHU

05 Vpoxk-koH(pepeHtus "IneKTpOCTaHITUN Ha

BO300HOBJISIEMBIX UCTOYHHKA OHCPIHUH.




[TpoGaemsbl 3xosioruu. TornauBHBIS
AJIEMEHTBHI U AJIeKTpoMoOmIn"

[TonroroBka Kk KOHTPOJILHOU paboTe MO TeMe

96 " 1
DJIEKTPOMArHUTHbBIC SIBJICHUS"

KontponbHast pabora "DneKTpoMarHUTHbIE

97 sreHus"/Beepoccuiickas mpoBepoyHas |
paboTa npu MpoBEACHUHN Ha OyMaKHOM
HOCUTEJIE

08 Pabota c rexkctamu o Teme "TernsoBsie |
sBICHUS"
PaGora ¢ TekcTamu 1o Teme

99 "DnekTpuuecKue 3apsaabl. 3apsHKEHHbIE Tena 1
U UX B3auMojiercTaue"”

100 PaGora ¢ Texctamu no teme "llocTostHHBIN |
3JIEKTPUYECKUN TOK"

101 Pabota c Texkctamu 1o Teme "MarHuTHbIe |
sBACHUS"

102 PaGora ¢ TekcTamu mo Teme |
"DneKTpoMarHuTHas MHIyKOus"

OBUIEE KOJIMYECTBO YACOB I10 102 5

[NPOT'PAMME




9 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonrpoJububie
Bcero P
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbBIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

Mexanunyeckoe nBrxeHrne. MarepuaiibHas
touka. CriocoObl onmucaHus
MEXaHUYECKOTO JBUKEHUS

Cucrema orcuera. OTHOCUTEIILHOCTD
MECXAaHNYCCKOI'O IBUXKCHUA

BGKTOpHHe BCJIMYHHBI, OIICPAalH C
BCKTOpaMH, IIPOCKIHUHN BEKTOPOB

Paanyc-BekTop MarepranibHOM TOYKH,
IEpEMEILECHUE Ha TIIIOCKOCTH

PaBHOMEpPHOE IPAMOIIMHEWNHOE JBUKEHUE

Pemenue 3anau no teme "PaBHOMEpHOE
IPSIMOJIMHENHOE ABMKEHNE"

HepaBHOoMepHOE NpsAMOIMHENHOE
nBuxkeHue. CpeaHsisi © MTHOBEHHas
CKOpOCTb TeJIa ITPU HEPABHOMEPHOM
JBUYKEHUU

JlaGopaTtopHnas pabota "Onpezaenenue
CpeHeN CKOPOCTH CKOJIbKEHUs Opycka
HJIN ABUXXCHUSA HIapuKa I10 HaKJIOHHOM
IIJIOCKOCTH"

PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE
JIBI)KEHUE. Y CKOpEHUE




10

11

12

CKOpOCTh PaBHOYCKOPEHHOTO
npSAMOJIMHEHHOTO NBHXKeHus. [ paduk
CKOpOCTHU

Pemenue 3amayd no teme "CkopocTh
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
nBmxeHus"

[Tepemenienue nmpu paBHOYCKOPEHHOM
MPSMOJIMHEITHOM JBUXKCHU U

13

14

15

16

17

JlabopaTtophast pabora "Onpeznenenue
YCKOpPEHUS Tella IPH PAaBHOYCKOPEHHOM
IBIOKEHUHU 110 HAKJIOHHOM IUI0CKOCTH"

Pemenne 3amau o reme "llepemenienue
MIPU PaBHOYCKOPEHHOM MPSAMOJIUHEHHOM
IBIOKeHun"

JlaGopatopHas pabota "HccnenoBanue
3aBHCUMOCTH IyTH OT BPEMEHU NPU
PaBHOYCKOPEHHOM JBI)KEHHH 0e3
HavaJpHOM ckopocTn"

['paduueckas UHTEpIIpeTaLMsl YCKOPEHHUS,
CKOPOCTH, IPOUJIEHHOTO ITyTH U
NEepEMELIEHUS ISl IPSIMOJIMHEHHOTO
JIBYDKEHUS

Pemenue 3anau no teme "I'paduyeckas
MHTEPIIPETALNS YCKOPEHUsI, CKOPOCTH,
IIPONJEHHOTO IIyTU U MEPEMEIIECHUS IS
IPSIMOJIMHENHOTO JBUKEHUS"

18

VYckopenue cBoO01HOTO TafeHus. OTbITHI
lNanunes




Pemenue 3amau o teme "Yckopenue

19
CBOOOJIHOTO TaacHus"

20 JIBmkeHue Tesa, OpOIIeHHOTO MO/ YIJIOM K
TOPU30HTY

)1 Pemenue 3agau mo teme "J[BuxkeHue Tena,
OpOILIEHHOTO MO/ YIJIOM K TOPU30HTY"
JlaGopaTtopHas padota "HcciaenoBanue

22 JIBIKEHUSI TeJa, OPOIIEHHOTO MO/ YIJIOM K
FOpPU30HTY"
Pemenue 3amau mo reme "JIBrukeHue o

23 JEHCTBUEM YCKOPEHUS CBOOOTHOTO
naneHusa"

24 JIBHKEHHE 110 OKPYKHOCTH

25 Jlunelinas u yriaoBasi CKOPOCTb, IEPUOA U
4acToTa

26 CKOpOCTb U YCKOPEHHUE NPU JBUKEHUU 10
OKPY>KHOCTH

7 Pemenne 3agau mo treme "J[BrmkeHue mo
OKpYy>kKHOCTH"
Ypok-koH(pepenus "PacnoznaBanue u

28 npUOIKEHHOE ONTMCAHKUE Pa3IMUHbIX
BHUJOB MEXaHUYECKOTO JIBIKEHUA"
[ToaroroBka Kk KOHTPOIBHOM paboTe MO

29 TeMme "MexaHn4ecKoe JIBUKEHUE U
CIocoOkI ero onucanus"
KonTponbhas pabota no teme

30 "MexaHU4eCKOe JBUKEHUE U CIIOCOOBI €ro

onucauus"




31 ITepBriii 3akoH HptoTOHA. BEKTOp CHITBI

1 Bropoii 3akon Herorona.
PaBHopelicTByOIIAsA c1iia

33 Tperuii 3akoH Hetorona. Cynepno3unus
cui

34 Cuna ynpyroctu. 3akoH ['yka

35 Pemenue 3anau no teme "Cuna
ynpyroctu"
JlaboparopHnas pabota "Hccrnenoanue

36 3aBUCUMOCTH CHJIbI YIPYTOCTH,
BO3HUKAIOIIEH B IPYKUHE, OT CTENICHU
neGopManuu IpyKUHb"

37 Cuna tpenus. Koadpduument tpenus

18 JlaGopaTtopHast pabota "Onpezaenenne
Kod(dUIIMeHTa TPEHUS CKOIbKCHHS "
JlabopaTtopHast pabora "HccnenoBanue

39 3aBUCHUMOCTH CHJIbI TPEHUSI CKOJIbKEHUSI OT
CHJIbI HOPMAJIBHOTO J1aBJICHUS "

40 JIBu>KeHue Te N0 OKPYKHOCTH O]
JIECTBUEM HECKOJIBKUX CHII

41 3axoH bepnymim u noxsEMHas cuia Kpblia
Ypok-koHpepenus "CoBpeMeHHbIE
JeTaTeabHbIE annaparkl, cya Ha

42 TOJIBOAHBIX KPBUIbSX, aHTUKPBIIO Ha
CKOPOCTHBIX aBTOMOOUIISX. [IBUkeHue
1oe3/1a Ha MarHUTHOM Motyike"

43 Cuna TsKeCcTH ¥ 3aKOH BCEMHPHOTO

TATOTCHUA




I[BI/I}KCHI/IG TEJI BOKPYT I'paBUTAlUOHHOI'O

4 ueHTpa. IlepBas kocMudeckasi CKOpoCTh

45 HeBecoMocTs u neperpy3ku

46 PaBHOBecue maTepuaJbHONW TOYKHU.
AOGCOIIOTHO TBEPOE TEIIO

47 MowmenT cuibl. [IpaBuino MOMEHTOB

43 Ypoxk-uccnenosanue "Ornpeaenenne
LEHTpa TSKECTU pa3IMUHBIX Ten"
Hmnynsc Tena. MIsMeHeHne uMITyIbea.

49 HNmnynec cunsl. YIpyroe u Heynpyroe
B3aWMO/ICICTBUE

50 3aKOHbBI U3MEHEHUS U COXPAHEHUS
UMITyJIbCa

51 PeaktuBHOE NBHXKEHUE
Pemenne 3agau no teme "3akoH

52 COXpaHEHHUs UMITyJIbCca. PeakTuBHOE
nBrxeHue"

53 Mexannueckas paboTa U MOIIIHOCTb

54 PaGora cuinbl TsKECTH, CUITBI YIPYTOCTH U
CHUJIBI TPEHUS
JlaGopatopHas pabota "OnpezneneHue

55 paboThI CUJIBI TPEHUS TPU PABHOMEPHOM
JBUKEHHUH TeJa 10 TOPU30HTATbHON
oBepXHOCTH"

56 CBs3b 2HEPTUH U pabOTHI
JlabopaTtopHast pabota "Onpeznenenue

57 paboTHI CHJIBI YIPYTOCTH MPH MOABEME

Tpy3a € UCIIOJIb30BAHUCM HCTIOABHUIKHOT'O U




58

[MOABYKHOTO OJIOKOB"

[ToreHunanbHas s3Heprus

59

60

Kunernueckas sueprus. Teopema o
KMHETUYECKOU SHEPrUu

3aKOH U3MEHCHUS U COXpaHCHUA
MEXaHUYEeCKOH OHEPIrun

61

Pemenue 3amau no reMe "3aKOHEBI
W3MEHEHUS U COXPAHEHUSI MEXaHUYECKON
sHeprun"

62

63

64

[ToaroroBka Kk KOHTPOJIBHOM pabOTe MO
teMme "B3aumopeiictBue Tel. 3aKOHBI
coxpaHeHus"

KoHTpoinbHast pabota 1o Teme
"B3auMonenCcTBHE TEI. 3aKOHBI
coxpaHeHus"

KonebarenbHoe npuxkenne. OCHOBHEIC
XapaKTePUCTUKHU KOJeOaHUil: mepuo,
4acTOTa, aMIUIUTYAA

65

MareMaTH4ecKuil U Npy>KUHHBINA
MasTHUKH. JJabopaTopHas paboTta
"HccnenoBaHue 3aBUCMMOCTH IIEPUOAA

KoJIeOaHUH Tpy3a Ha HUTH OT JUIMHBI HUTH"

0.5

66

JlaGopaTtopnast pabota "HccnenoBanue
3aBUCUMOCTH TTEpPHO/Ia KOJIeOaHu i
MPYXKUHHOTO MasiTHUKA OT Macchl rpy3a"

67

68

[Mapmonnueckne konebaHus

JlaGopatopHas pabota "H3mepenue
yCKOpeHusi CBOOOHOTO naieHus"




69

70

3aryxaromue KojaebaHus. BeiHyK1eHHbIe
koJieOanusi. Pe3onanc

[IpeBpalenue SHEprUu Npu
KoJIe0aTeIbHOM JBHIKEHUHU

71

VYpok-uccinenosanue "[IpoBepka
HE3aBUCHMOCTH NIeproJia KoJaeOaHHi
rpys3a, MOJIBEIIEHHOTO K JICHTE, OT MaCChI

rpy3a"

72

73

74

MexaHn4yeckue BOJIHBL: IPOAOJIBHBIE U
IIOIIEPEYHBIE

CBolicTBa MEXaHUYECKUX BOJIH. JlJIMHA
BOJIHBI U CKOPOCTh €€ pacrpoCTpaHCHUSI
VYpok-uccnenosanue "Habnronenue
uHTepdepeHn u TudpaKkuy BOJIH HA
MOBEPXHOCTHU BOABI"

75

VYpok-koHpepenus "MexaHnuueckue
BOJIHBI B TBEpAIOM Teie. CelicMuyeckue
BOJIHBI"

76

77

3Byk. Pacripoctpanenue n orpaxeHnue
3ByKa
Pemenue 3anau no teme "3Byk"

78

Ypok-uccnenoBanue
"DKCIIEpUMEHTATIBHOE OINPEACIICHNE
T'paHUIl 4YaCTOThI CJIBIIIMMBIX 3BYKOBBIX
Kosiebanuit"

79

80

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe3oHaHC.

Ypok-uccnenosanue "Habmonenue u




00BsICHEHHE aKyCTUYECKOIr0 pe3oHaHca"

Wndpassyk u ynprpa3Byk. Kondepenmus

81 "Hcnonb30BaHuE yIbTpa3ByKa B
COBPEMEHHBIX TEXHOJOTUSX"

20 DJIEKTPOMArHUTHOE TMOJIE U
AJIIEKTPOMATrHUTHBIE BOJIHBI

83 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypoxk-koudepennus "Llkana
3JIEKTPOMArHUTHBIX BOJIH. Mcnonb3oBanue

84 3JIEKTPOMAarHUTHBIX BOJIH JJIsl COTOBOM
cBs3u. Paguonoxkanus. KocMuueckas cBsizb
"

25 Pemenue 3a1a4y Ha onpeieneHne YacTOThI
Y JUIUHBI 3JIEKTPOMArHUTHOMN BOJIHBI

26 DneKTpOMarHuTHast MPUpPO/ia CBETA.
CxopocTh cBeTa

27 BousiHOBBIE CBOJICTBaA CBETA:
uHTephepeHIMs U AUdpaKIus

28 JlyueBas MoJienb CBETa U TeOMeTpUYeCcKas
onTuka. lcTouHnKu cBeTa

29 [IpssMonMHEIHOE pacCIpOCTPaHEHUE CBETA.
3armenus Connua u JIyHsl

90 3akoH oTpaxeHus cera. Ilnockoe 3epkaio

91 [TocTpoenune n3o0pakeHui,
c(hOopMUPOBAHHBIX 3€PKATIOM

9 [Ipenomnenue cBera. 3aKOH MPEIOMIICHUS
cgeta. [lonHoe oTpakeHue ceTa.

93 Jlaboparopuas paboTta "Hccrnenoanue




3aBUCUMOCTH YIJIa MIPEIOMJICHUS OT yIiia
[aJICHUs CBETOBOI'O JIy4a Ha FPaHULIC
«BO3.1yX-CTEKIO»"

VYpoxk-uccienopanue "Ananus u

o4 00BSICHEHHE ONTUYECKOT0 MUpaxa"
Ypok-koHpepennus "Vcnons3oBanue

95 IIOJIHOTO BHYTPEHHETO OTPAXKECHMUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBS3b"

96 JIun3a, xox aydeil B TUH3E

97 ®dopmysia TOHKOH JIMH3BI
JlabopaTtophast pabora "Onpeznenenue

98 (OKYCHOTO pacCTOSIHUS M ONTHYSCKON
CHJIBI COOMPAIOIICH JTUH3BI"

99 [Tony4yenne n300paxkeHHuit C MOMOIIBIO

coOuparoliel U pacceuBarolel JINH3
Ypok-konpepennus "[Ipunnmn neiicTBus

100 ONTUYECKUX MPHOOPOB (MUKPOCKOTI,
Teseckor, ¢poroanmnapar)"

I'ma3 kak onTuueckast CHCTEMA.

101 bnn3opyKkocTh U JaJIbHO30PKOCTh
Paznoxxenue 6enoro cBera B CIIEKTP.

102 Omnertel HetoToHa. Cnoxxenne
CHEKTpaJIbHBIX I[BETOB. [lucnepcus ceeTa
VYpoxk-npaktukym "Habmtonenue u

103 00BSICHEHUE OMBITOB MO PA3II0KEHHIO

6enoro csera B criekTp. [lonyuenue 6emnoro
[[BETA MPH CJIIOKEHUHU 1IBETOB"

104 OmnsiThl Pesepdopaa u muianerapHas




MOACIb aroMa

105 ITocrynarer bopa. Moaens aroma bopa.
HcnyckaHue U MOIJIOEHUE CBETa aTOMOM.

106 KBanTsbI. JInHEHUYaThIE CIIEKTPHI

Ypok-npaktukym "Habmronenue
107 CIUTOIIHBIX U JIMHEHYAThIX CIIEKTPOB
U3JIy4eHHS U UCTyCKaHUs"

108 PagnoakTuBHOCTE. Anb(da-, 6era- u
raMma-u3JaydeHHsI

109 Crtpoenue atoMHoro siapa. Hykinonnas
MOJIETIb aTOMHOT'O Spa

110 PaanoaktuBHbIE TpeBpaiieHus. M30Tombl

111 [Iepnon nmonypacnana
VYpok-koHdpepenuus "/lelictBue

112 paZOaKTUBHBIX U3ITyYEHHUH HA KUBBIE
OpTraHHU3MBlI. 3aHII/ITa OT paAOAKTUBHOTI'O

u3nyyeHus"

ﬂ,[[epHBIe pCaKknunu. 3aKO0HBI COXPAaHCHUSA
3apsAA0BOTO U MaCCOBOT'O YUCLII

113

114 OHeprus cBA3M aTOMHBIX siziep. CBA3b
Macchl U DHEPTUU

115 Pemenue 3agau no teme "SAnepHeie
peakuuu. JHEeprus cBsizu"

Peakium cunTe3a u geneHus AACP.

116 N
Wcrounuku sneprun ConHua v 3BE311

VYpoxk-koupepennus "AnepHas
117 SHEPreTHKa. DKOJOTHUECKHE MPOOIEMBI
AIEPHON PHEPIeTUKU "




[ToaroroBka Kk KOHTPOJIBHOU paboTe 1Mo

118 teme "Konebanus u BosiHbl. CBETOBBIE U
KBaHTOBBIE sIBICHUSA"
Kontposnbhas padora mo teme "Konebanus

119 1 BoJIHBEI. CBETOBBIC 1 KBAHTOBBIE
SIBJICHHS"

120 Pemenne pacyeTHbIX 110 TEME
"MexaHudeckoe aBrKeHue"

121 Pemienne pacyeTHBIX U KaYECTBEHHBIX
3aja4 1o reme "B3aumMopeiictBue ten"
Pemrenne pacyeTHBIX M KAYECTBEHHBIX

122 3a7a4 Mo TemMe "3aKOHbI COXPaHECHUS
SHEPruM U uMIyinca'

123 JlaGopaTopHble pabOTHI IO TEME
"MexaHn4ecKoe ABIKeHHE"

124 JlaGopaTopHbie pabOTHI 110 TEME
"B3aumoneiictaue Tea'"

125 Jlaboparopubie paboTsl 1o Teme "IIpocThie
MEXaHU3MbI"

126 Pemienne pacueTHBIX U KAUECTBEHHBIX
3az1a4 no teme "Temnossle mpoueccs”

127 Pemenne pacyeTHBIX M Ka4ECTBEHHBIX
3aga4 1mo teMe "BrnaxxHocTh"
Pemenne pacueTHBIX U KAY€CTBEHHBIX

128 3ama4 no teme "KIIJ[ TernoBsix
nBuraresei”

129 Pemienune pacdeTHBIX U KAY€CTBEHHBIX

3a71a4 0 TeMe ""3aKOHBI OCTOSIHHOT'O




TOKA"

Pemenne PACUCTHBIX U KAUCCTBCHHBIX

130 3aaa4 no teme "KII/] snexkTpoycTanoBok" !

131 JlaboparopHbie pabOTHI 110 TeMe "3aKOHBI 1
MMOCTOSIHHOTO TOKa"

132 JlaGopaTopHbie pabOTHI 110 TEME |
"CpeToBbIC SBICHUS"

133 PabGora ¢ Tekcramu 1o Teme "3aKOHBI |
COXpaHEHHUs B MEXaHHUKe"

134 Pa6ora ¢ rexcramu o Teme "Konebanus u |
BOJIHEI"

135 PaGora ¢ Tekcramu 1o Teme "CBeTOBEIC 1
SIBIICHUS"

136 Pa6ora ¢ Texcramu o Teme "KBaHTOBas u |
sanepHas Gpusuka'

OBIIEE KOJIMYECTBO YACOB I10 136 4.5

[NPOTPAMME







YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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